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Here is another example of rapid laying with Viking Johnson couplings, 
a pipe-line for the Weirwood Water Board, Crawley Development 
Corporation. 

Contractors : William Press & Son Ltd. 

In this, the maximum length of steel pipe, 24-inch bore, laid in one day was 534 ft. 
Number of Viking Johnson couplings completed, including protection, in one day, 24. 
Strength of gang, ||; hours worked 8. The laying contract, scheduled for 18 months, 

was completed in 10 months. 

The pipes were steel, bitumen lined, bitumen asbestos sheathed, jointed with Viking 

Johnson couplings, and with continuous internal and external bitumen protection. 
Viking Johnson Joint Rings are now being supplied with a bonded-in flexible brass-coil armouring 


to the tip, giving a perfect electrical contact for cathodic protection. These armour-tipped rings 
can be supplied in both the ‘water’ and synthetic qua.ities. 


THE VICTAULIC COMPANY LIMITED 


Manufacturers of Viking Johnson couplings and Victaulic Joints 
BROOK HOUSE, PARK LANE, LONDON, W.I. Telephone: Mayfair 9641 


Registered trade marks : ‘ Viking’ and * Victaulic’ 
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DEVELOPMENT OF THE 
WRIGHT FLYER. 


Firty years ago, on December 17, 1903, Orville 
and Wilbur Wright in turn successfully piloted the 
first power-driven aeroplane, the Wright Flyer; it 
was designed and built entirely by themselves. 
The Wright brothers, third and fourth sons of the 
Reverend Milton Wright, were born in Dayton, 
Ohio—Wilbur in 1867, and Orville in 1871. In 
1892 they formed the Wright Cycle Company in 
Dayton, at first for the sale and repair of bicycles, 
and later for their manufacture. It was in the cycle 
workshop that they carried out the experimental 
work that preceded the construction of the Wright 
Flyer, and of its engine and propeller. Fig. 1, 
herewith, is reproduced from a photograph of the 
first successful flight. Orville was the pilot; 
Wilbur is running forward on the right. The 
machine took off under its own power and was 
airborne for 12 seconds. 





After some preliminary experiments with a glider 
kite to try out their theories of lateral control, 
Wilbur and Orville decided to carry out gliding 
tests on the sand dunes at Kitty Hawk, North 
Carolina, where they believed that suitable wind 
conditions were most likely to be found. In 1900, 
they built their first man-carrying glider—a biplane 
weighing 52 lb., with a wing span of 17} ft. and wing 
area of 165 sq. ft. They chose a camber ratio of 
1 in 22, considerably less than that favoured by 
Lilienthal. The glider had a fixed horizontal 
stabiliser carried on outriggers forward of the main 
planes. Lateral control was by warping the wing 
tips through wire control cables operated by foot 
pedals ; there was no fin or rudder. The pilot was 
in a prone position. The glider was designed to 
withstand five times its own weight, and was 
thoroughly tested for strength before assembly. 
Before embarking on piloted glides, the brothers 
flew the machine as a kite, manipulating the controls 
by cords. The winds that year were not very 
favourable for gliding experiments, but they learned 


pivoted at its hub on a tubular framework attached 
to the handlebars and head tube of a bicycle. 
A vertical flat plate was attached to the rim of 
the horizontal wheel, and, separated from the flat 
plate by about 120 deg. in plan, a curved aerofoil 
test-plate was mounted; its angle of incidence 
could be adjusted so that the lift on the aerofoil 
balanced the normal wind resistance on the flat 
plate, the wind being created by riding the bicycle. 
For low angles of incidence the results were not 
satisfactory, and the next attempt was by the use 
of a vane-type comparator in a crude wind tunnel, 
which led to more accurate results. 

These preliminary experiments were soon followed 
in October, 1901, by the construction of a larger 
wind tunnel, 16 in. square and 6 ft. long ;_ it is shown 
in Fig. 3, on page 738. A fan, 24-in. in diameter, 
mounted on a grinder head driven at 3,000 r.p.m. 
from the line shafting of their workshop, supplied 
the airstream at a velocity of about 27 m.p.h. 
The tunnel included a flow-straightening grid. 





The brothers also designed a balance to measure the 











The Wright brothers first became seriously 
interested in aviation in 1895, when they read 
accounts of Otto Lilienthal’s gliding experiments in 
Germany. From that time they read all the aero- 
nautical literature that they could lay hands on, 
and in 1899 they sought the advice of the Smith- 
sionian Institution. Professor Samuel Pierpont 
Langley was then secretary of the Smithsonian 
Institution, and the fact that so prominent a scientist 
believed in the possibility of powered flight and was 
himself engaged in practical experiments gave the 
Wrights great encouragement. In 1896, when 
Lilienthal was killed, having lost control of his 
glider, the Wrights realised that his method of 
control, which was simply by shifting the weight 
of his body, could never be adequate. The basis 
of Wilbur Wright’s solution to the problem of 
lateral control is outlined in his first letter in 1900 
to Octave Chanute (author of Progress in Flying 
Machines, a book which the Wrights found most 
valuable), who had himself carried out gliding 
experiments with a horizontal elevator flap for 
maintaining longitudinal control : ‘‘ My observation 
of the flight of buzzards,” he wrote, “leads me to 
believe that they regain their lateral balance when 
partly overturned by a gust of wind, by a torsion 
of the tips of the wings.” 
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enough to assure them that their method of lateral 
control was sound. 

In the following year they built a larger glider, 
shown in Fig. 2, on page 738, with a controllable front 
elevator flap ; the wing had a span of 22 ft., a chord 
of 7 ft., and an area of 290 sq. ft. This time they 
used a l-in-12 camber ratio, as had Lilienthal; but 
it led to uncontrollable pitching so that they 
had to modify the wing by flattening the curve of 
the ribs. They made a number of successful 
glides, but, on flying the glider as a kite, they 
found that the lift was rather less than one-third of 
that predicted from Lilienthal’s table. This led 
them to conclude that Lilienthal’s tables for the 
forces on curved aerofoils were incorrect, and on 
their return from Kitty Hawk they initiated some 
wind-tunnel experiments, to which reference is 
made in the famous paper presented by Wilbur 
Wright on September 18, 1901, before the Western 
Society of Engineers. A description of the Wrights’ 
experimental equipment is given by Mr. M. P. 
Baker, in a paper entitled “‘ The Wright Brothers as 
Aeronautical Engineers,”’ presented at the National 
Aeronautical Meeting of the Society of Automotive 
Engineers, April 17 to 20, 1950, and reprinted in 
pamphlet form by the Smithsonian Institution. In 
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lift coefficient, by balancing an aerofoil, aligned at 
the desired angle of incidence, against four standard 
flat plates. For determining drag, they used ap 
instrument which measured the drag/lift ratio. 
With this apparatus more than 200 types of wing 
surface were investigated. In addition to providing 
themselves with working tables of drag and lift 
coefficients, the brothers observed the effects of 
camber and of aspect ratio upon drag and lift, and 
discovered that the biplane arrangement caused a 
reduction in effective lift. They still favoured the 
biplane type, however, because of its greater 
structural efficiency. 

Their third glider, built in 1902, on the basis of 
their wind-tunnel work, had a span of 32 ft. and 
an aspect ratio of 6. The camber ratio was 1 in 25, 
with the point of maximum camber well forward to 
give high lift at low angles of incidence. The 
wing area of the new machine was 305 sq. ft. and 
its weight was 116-5 lb., without the pilot. To 
improve directional stability, they added twin 
vertical fins, supported from outriggers extending 
aft from the main plane. The foot-pedals for 
operating the wing-warping cables were replaced 
by a cradle, which the pilot operated by moving his 
hips. This glider, which had a lift /drag ratio of 8-77, 
was far more successful than their previous machines, 
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and they succeeded in gliding 6224 ft. in 26 seconds. 
They encountered some trouble, however, with loss 
of lateral control, which Orville attributed to the 
fixed vertical surfaces. To overcome this, they 
decided that the fixed fins should be replaced by 
a single movable rudder, interconnected with the 
wing-warping control. With this glider, the controls 
of which became the subject of United States 
Patent No. 821,393, first filed in 1903 and granted 
in 1906, the major problems of stability and control 
were solved, and the time had come to consider 
the application of power. 

The construction of the first powered machine, 
the ‘‘ Wright Flyer ” (also known later as the Kitty 
Hawk), was begun in 1903. No suitable engine 
was available commercially in 1903 and so, with 
the help of their mechanic, Charles Taylor, the 
brothers designed and constructed their own, 
a horizontal in-line water-cooled four-cylinder 
engine with a bore and stroke each of 4 in. 
The cylinders were of cast iron and the crankcase 
was a single aluminium casting, which also formed 
a water jacket for the cylinder barrels. The crank- 
shaft, machined from a solid 1 -in. sheet of armour 
plate, carried a 15-in. diameter flywheel at its 
rear end ‘and a double sprocket for the propeller 
drive. It was supported in five main bearings, 
splash-lubricated. The exhaust valves were opera- 
ted by a camshaft driven by chain from the crank- 
shaft; the inlet valves opened automatically 
under suction. No carburettor was provided, the 
fuel dripping on to a distribution plate that extended 
to the cylinder ports. An electrical generator, 
driven by a friction wheel from the flywheel, 
supplied power for the ignition system. The engine 
weighed about 180 lb. and developed 12 h.p.; for 
a few seconds after starting, the initial power was 
16 h.p. but this fell to 12 h.p. as the engine 
warmed up. 

The brothers had also to design their own pro- 
pellers. They found that existing information on 
the design of marine propellers was of no use for 
their problem, and they developed their own 
propeller theory, considering the blade as a rotating 
aerofoil. On this basis, they constructed two 
pusher propellers, 8 ft. 14 in. in diameter, which 
were rotated in opposite directions to avoid an un- 
balanced torque reaction ; these propellers proved to 
have an efficiency of 66 percent. They were mounted 
on tubular framing at equal distances from the 
aircraft centre line, and were chain-driven from the 
crankshaft, the reduction ratio being about 3 to 1. 

The wings of the Wright Flyer had an area of 
510 sq. ft., a span of 40 ft. 4 in. and a chord of 
6 ft. 6 in., with a gap of about 6 ft. between the 
upper and lower planes. A camber of | in 20 was 
selected, to give a higher lift than they had obtained 
with the 1902 glider. Both the lower and upper 
surfaces of the wings were fabric-covered, and the 
structural main members were of spruce and ash, 
with wire bracing. The overall length of the machine 
was 21 ft. Its weight empty was 605 Ib. and, with 
the pilot, about 750 lb. To improve the pitch 
control, double front-elevators were employed, 
lever-operated as on the glider. The inter-connected 
wing-warping and _ vertical-rudder system for 
lateral and directioral' control was retained, and 
was operated in the same way from the cradle 
supporting the pilot. It is recorded in the brothers’ 
correspondence that structural tests, to a loading 
of six times the weight of the machine, were carried 
out before they attempted to fly the aircraft. 

Wilbur and Orville went again to Kitty Hawk 
at the end of September, 1903, and there carried 
out further gliding trials on the 1902 machine 
before erecting the powered aircraft. On October 7, 
Professor Langley failed in his second attempt 'to 
launch a large powered flying-machine from a 
specially built houseboat and launching gear. In 
a letter to his family, dated November 23, Wilbur 
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commented that “ Our track for starting the machine 
(total cost about 4 dols.) amused Mr. Chanute 
considerably, as Langley is said to have spent 
nearly 50,000 dols. on his starting device, which 
failed in the end to give a proper start, he claims.” 
The starting track referred to was necessary to 
enable the aircraft to take off in the loose sand at 
Kitty Hawk. The main weight of the aircraft 
was carried on a trolley consisting of a crossbeam 
mounted on two rollers arranged in tandem; on 
the front skid a bicycle hub was attached per- 
manently, to form a forward roller. The track on 
which the roller ran consisted of a single wooden 
rail, 60 ft. long, of 2 in. by 4 in. planking, with a 
metal bearing strip attached to its upper surface. 
There was no form of assisted take-off gear in the 
first aircraft, but in some of their later machines 
a launching mechanism was employed. During 
take-off, the aircraft was steadied by a man who ran 





, alongside and held the wing tip until sufficient speed 
| was gained for control. As theaircraft reached flying 


speed and lifted, the rear trolley was left behind. 
The first attempt to fly the aircraft was made by 
Wilbur Wright on December 14, but after the 
machine became airborne he misjudged the amount 
of elevator-control, causing the machine to stall. It 
landed heavily, damaging the rudder. Repairs 
were completed by December 17, and at 10.35 on 
that morning Orville took the controls and success- 
fully accomplished the first piloted flight of a 
power-driven aircraft. The wind speed was 20 to 
25 m.p.h. and, partly as a result of gusts and partly 
because he found a tendency for the elevator to 
overbalance, which made control difficult, the first 
flight lasted, as stated, for only 12 seconds. Three 
more flights were made on the same day, and on the 
last of these, piloted by Wilbur, the Wright Flyer 
flew for 59 seconds and covered 852 ft. After this 
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flight was completed a violent gust of wind caught 
the machine while it was standing on the ground 
and damaged it so severely that no further flights 
were possible that year. 

Unlike the unsuccessful attempts to fly Langley’s 
powered aircraft, which earned much ridicule and 
censure from the Press, the success of the Wright 
Brothers attracted very little publicity in the 
United States; and for the next few years they 
were able to continue developing their machine 
Without interference, using a field near Dayton as 
their flying base. News of their work, however, 














in that year, Albert Santos-Dumont made the first 
flight in Europe, remaining airborne for six seconds. 
By this time, the Wrights had already achieved an 
endurance of more than half an hour and a range of 
over 25 miles. Reports of their achievements were 
beginning to be publicised, but were not generally 
believed. Towards the end of the year they entered 
into negotiations with Charles F. Flint and Company 
for handling the rights of their invention outside 
the United States. 

In 1907, the United States Government at last 
began to show interest in the possibilities of flying 
machines, and in December they advertised for 
bids for an aircraft. During the year the Wrights 
had visited France and Germany and had arranged 
to demonstrate in Europe the following year. In 
February, 1908, the Wrights’ tender to the United 
States Government was accepted, and later in the 
year Orville successfully demonstrated the machine 
at Fort Myer, carrying a passenger over a 125-mile 
course at an average speed of over 42 m.p.h. (The 
specification called for a speed of 40 m.p.h.) The 
1908 trials, however, had a tragic conclusion; on 
September 17, the ajrcraft crashed, killing the 
passenger, Lieutenant Thomas Selfridge, and 
injuring Orville. While still in hospital, Orville 
carried out what is perhaps the first aircraft-accident 
investigation; he established that the crash had 
resulted from a longitudinal crack which developed 
in one of the starboard propeller blades. This 
resulted in the blade flattening, and losing its 
thrust. The unequal pressures on the two blades 
gave rise to a severe vibration of the propeller- 
shaft housing, which loosened a bracing wire holding 
the housing. This allowed one of the propeller 
blades to hit the tie-wire bracing the vertical tail 
surface so that the latter took up a nearly horizontal 
position, reducing lateral control and upsetting the 
longitudinal control of the machine, causing it 
to dive when close to the ground. In the Fort 
Myer aircraft, the pilot and passenger were seated 
upright, and the wing warping and rudder control 
were no longer interconnected. Power was pro- 
vided by a four-cylinder vertical engine, developing 
39 h.p. The year 1908 was a triumphant one for 
the Wright brothers. In addition to securing the 
contract with his own Government, Wilbur carried 
out demonstrations in France which aroused 
immense enthusiasm. It was acknowledged gener- 
ally that the Wrights’ invention was far in advance 
of the work of other aviators, and by the following 
year aircraft incorporating their patents were under 
construction in several European countries as well 
as in the United States. 

The Wright brothers were engineers in every sense. 
Their natural ability as first-class practical mech- 
anics, their painstaking thoroughness in the experi- 
mental testing of their theories and in ensuring 
that every part of the machine was as airworthy 
as they could make it, before embarking on flight, 
and above all their ability to see clearly the nature 
of the problems to be solved, and then to conceive 
ways for solving them, led to their outstanding 
success in achieving powered flight in 1903 and in 
maintaining their technical lead over rival aviators 
for many years afterwards. 





was communicated to the French aviation fraternity 
by Octave Chanute, and, though it was not fully 
credited, gliding activities in France were greatly 
stimulated thereby from 1904 onwards. In 1905 
the Wrights offered their machine, considerably 
improved over the original Flyer, to the United 
States Government, but their offer was refused 
uncompromisingly. During the same year, the 
British and French Governments showed some 
interest in the invention, but nothing came of the 
negotiations. It was not until 1906 that anyone 
other than the Wright brothers succeeded in flying ; 











Roap ConstRvcTION In ScoTLanD.—The North of 
Scotland Hydro-Electric Board have published an 
amendment to the Moriston scheme’ substituting a 
diversion of the main trunk road between Tomdoun 
and Gluanie Inn for the three-quarter mile viaduct 
which it was originally proposed should be built across 
Loch Loyne. The new road will have the advantage 
of not rising above 800 ft., compared with 1,424 ft. 
at present, and is therefore likely to be less snowbound 
and, owing to the easier gradients and better align- 
ment, less costly to maintain. It will, however, add 
about 6 miles to the route between Tomdoun and 
Kyle of Lochalsh. A new road, which will form part 
of the trunk road, is also to be built between Cluanie 
Inn and Cluanie dam to take the place of a section 
which will be flooded by raising the level of the loch. 
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Jane’s Fighting Ships, 1953-54. 

Edited by RaYMOND V. B. BLACKMAN. Sampson Low, 

Marston and Company, Limited, 25, Gilbert-street, 

London, W.1. [Price 84s.] 

FoLLowIne a substantial compression made in the 
previous edition with the object of avoiding an 
increase in price, the 1953-54 edition of “‘ Jane” 
exhibits no striking changes. The book, however, 
bears evidence of detailed revision throughout, and, 
in particular, contains very many new illustrations. 
The publishers’ foreword, unfortunately marred by 
such examples of slipshod English as “‘ complicacy,” 
draws attention to the increasing degree of special- 
isation within categories of warship. For example, 
the Royal Navy now lists six types of frigate, some 
distinguished as “‘ first-rate ’ and some as “‘ second- 
rate.” That distinction is almost certain to give 
rise sooner or later to inquiries why money is 
being spent on building second-rate ships; but the 
problem is seen in its full scope in the classification 
list of the United States Navy, which provides for 
63 different categories of combat ships and no 
fewer than 109 types of auxiliary naval craft. 
While this sort of paper game for naval staffs is 
nothing new, it does suggest doubt and indecision 
generally as to the qualities required for warships 
in an age of nuclear fission and guided weapons. 

This indecision is probably one of the reasons 
why no ships larger than frigates have been laid 
down for the Royal Navy since the end of World 
War II. Otherwise, British activities as regards 
major warships have been confined almost entirely 
to reconstruction and modernisation. Such new 
building as is now in hand is hardly to be termed 
““tonnage”’ unless by Thames measurement, as 
most of it covers small craft of wood or composite 
construction. More than a hundred of these have 
a defensive role, being coastal minesweepers and 
inshore minesweepers—here again the distinction is 
not clear and the need of it not apparent ; but it is 
encouraging to note the 38 new fast patrol-boats— 
mosquito craft which can be armed either with 
guns or torpedoes. The mistake made after World 
War I, when all the highly successful coastal motor- 
boats were either scrapped or transferred to the 
Royal Air Force for duties at seaplane bases, is not 
being made again. 

After an anxious dip to confirm that the Peruvian 
cruisers Almirante Grau and Coronel Bolognesi are 
still listed after 45 years’ service, the explorer in 
the foreign sections—who may feel, incidentally, 
that many ships in the minor navies are a better 
advertisement for their builders than for the Powers 
owning them—will search in vain for substantial 
changes. As was to be expected, few details are 
available of the two atomic-powered United States 
submarines; and all that can be said of the first, 
which very suitably bears the name of Captain 
Nemo’s epoch-making craft, is that her nuclear 
reactor yields a shaft horse-power of 1,500, not at 
all a remarkable output. The second, however, is 
said to be going to have a reactor to give a sub- 
merged speed of over 20 knots. This implies, on 
the displacement given (over 3,000 tons), a shaft 
horse-power in the region of 10,000, since half that 
power was needed to drive the much smaller 
Type XXI U-boats at their maximum speed of 
16 knots submerged. Apart from the fact that such 
submarines will never need to expose themselves to 
charge batteries, the almost unlimited power that 
seems to be postulated by the advent of nuclear 
propulsion suggests a mobility which cannot be held 
in check by any anti-submarine vessel now existing 
or planned. 

Another innovation in the submarine arm of the 
United States Navy is the midget submersible, one 
of which is now building as an experimental proto- 
type. This represents a change in policy, midget 





submarines having been regarded hitherto as a 
side-show tending to divert effort from the main 
undersea forces. The previous American vessel of 
this type, built by David Bushnell, was the Turtle 
of 1776. It is disquieting to observe that the Royal 
Navy now has only one midget submarine. For 
the rest, it need only be remarked that a number 
of minor mistakes have been corrected, and that, 
as always, “Jane” maintains the high standard 
expected of this long-established work of reference. 





The Manufacture of Iron and Steel. 


By D. J. O. BranpT, B.Sc., A.R.S.M., A.I.M. English 
Universities Press, St. Paul’s House, Warwick-square, 
London, E.C.4. [Price 15s. net.] 


Tuts book has been published under the auspices 
of the British Iron and Steel Federation, and with 
the co-operation of the City and Guilds of London 
Institute. It is designed primarily as a text-book 
for student operatives in the industry who intend 
to take the appropriate examinations set by the 
Institute. Consequently, the emphasis is on prac- 
tical matters, though theoretical considerations 
have not been overlooked. The title has been 
applied in its widest sense, for, in addition to dealing 
with the fundamental operations of iron and steel 
manufacture and rolling, the author has included 
chapters on foundry work, wrought-iron manufac- 
ture, press and hammer forging, drop forging, cold 
drawing, tubemaking, and other processes used for 
forming, manipulating or finishing iron and steel. 

The general layout of the book is straightforward 
and logical. It is divided into five parts, the first 
four of which are concerned with the actual pro- 
cesses of manufacture ; these are grouped as iron- 
making in the blast furnace, ironfounding and 
wrought-iron manufacture, steelmaking by all the 
methods normally used in this country, and steel 
finishing. The final section of the book is devoted to 
the layout and location of iron and steel works, and 
also contains, in appendix form, information on 
refractories, pyrometry, materials testing, alloy 
steels, and heat treatment. Over half of the book 
is taken up by Parts 3 and 4, which deal with steel 
making and finishing. Inevitably, in view of the 
wide field covered, the treatment is brief in parts, 
but those processes which are of outstanding import- 
ance on an output-tonnage basis are given particular 
attention, and the remainder of the subject is dealt 
with as fully as space allows. 

Each chapter is headed by a summary of its con- 
tents, and each of the major sections—those dealing 
with iron smelting, steelmaking and steel finishing 
—is prefaced by a brief historical introduction. 
Recapitulation chapters are appended to the main 
sections, and these make use of simple but effective 
flow-diagrams to summarise the preceding text. 
On the question of technical terms, the book is 
particularly thorough. There is a short introduc- 
tory chapter in which the various forms of iron and 
steel are defined, and throughout the text which 
follows, every technical term is explained, clearly 
and simply, as it occurs. The scope of the book is 
widened by this careful attention to detail, for it 
is thereby rendered suitable for students of widely 
varying degrees of experience. The illustrations, 
both line and half-tone, are good, there is generous 
provision of essential figures as well as facts, and 
the metallurgical and chemical aspects of the subject 
are given the necessary prominence. That essential 
feature of a good text-book, a satisfactory index, 
has not been forgotten. 

It is rather disappointing, however, to find, in a 
book of such obvious authenticity, a repetition of 
the old story, and in recent years completely dis- 
credited, of Richard Foley’s travels in search of the 
secret of the slitting mill ; the author himself admits 
to some doubt about the tale, and the fact is that 
the slitting mill was in use in this country when 
Foley was a child. It might be felt, too, that 





simplification has been a little overdone by the 
inclusion of definitions of such words as radial, 
polygonal, and centrifugal, which are not peculiar 
to the iron and steel industry. These, however, are 
minor points, and do not detract from the excellence 
of the book as a whole ; it is, indeed, about as full. 
accurate, and up-to-date an account of the iron and 
steel industry as could be provided in the space 
available. As a text-book for operatives, for whom 
it is particularly intended, it should serve admirably, 
and it could be read with advantage by anyone 
wishing to improve his knowledge of the industry. 





Introductory Electrical Engineering : Circuits and 
Machines. 

By PROFEssOR CLopIUS H. Writs and ASSISTANT 

PROFESSOR HENRY M. CHANDLER, JR. D. Van 

Nostrand Company, Incorporated, 250, Fourth-avenue, 

New York 3, U.S.A. [Price 7 dols.]; and Macmillan 

and Company, .Limited, St. Martin’s-street, London, 

W.C.2. [Price 52s. 6d.] 

SrupEnts of electrical engineering have the choice 
of many introductory treatises on their subject. 
Not infrequently an attempt is made to survey, 
in simple terms, the whole field of practice with a 
somewhat tenuous connection to underlying theory ; 
this book is not of that type. The authors state 
that, though it may be utilised as a first course for 
electrical-engineering students, it is primarily 
intended for a service course for other engineering 
students. As the book is based on 25 years of 
teaching experience, it may be accepted that the 
material and its method of presentation have proved 
suitable for these non-electrical men, with the aid, 
presumably, of complementary instructior. 

The book certainly begins at the beginning with 
definitions of the electron, the positron and the 
neutron, followed by a review of physical laws 
relating to electrical and magnetic fields. A useful 
chapter then describes the principles of the usual 
electrical instruments, including the oscillograph. 
The main body of the book is divided into two parts, 
the first dealing with direct-current circuits and 
machines, and the second with alternating currents. 
In each case, the properties of circuits and the 
design of machines are dealt with, appropriate 
references to problems of practice being made. 
A final section deals with rectification devices and 
circuits. It is stated in the preface that ‘‘ engineer- 
ing students should have an acquaintance with the 
subject of electronics.” In view of the important 
place which electronic devices are taking in many 
branches of engineering practice, this statement 
may be unreservedly accepted ; but, as the authors 
say, ‘this subject cannot be covered adequately 
in an introductory course,” and they might have 
added that it is not likely to be mastered by non- 
electrical engineers, although they may be called 
upon to utilise its phenomena. , 

The implication of the foregoing would appear 
to be that if this book were placed in the hands of 
“other engineering students” they would hardly 
be likely to profit unless its perusal were accom- 
panied by supporting instruction. This is not to 
say, however, that a student with reasonable elec- 
trical grounding would not find it instructive and 
valuable. Its explanations and demonstrations are 
presented with clarity and, where necessary, are 
appropriately illustrated. It is, in fact, an 
excellent treatise on the fundamentals of the 
design of direct-current and alternating-current 
machines and transformers, and the problems con- 
cerned with their control and operation. 





Hypro-E.Lectric DEVELOPMENTS IN SCOTLAND.— 
The North of Scotland Hydro-Electric Board have pub- 
lished a scheme providing for the erection of trans- 
mission lines connecting the power stations of the 
Loch Shin project in Sutherland and for extending the 
Highland grid from Shin power station to Mybster, 
near Halkirk, in Caithness. 
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THE GRAND CONTOUR 
CANAL. 
By J. F. Pownatt. 


In a previous article, “The 300-ft. Contour 
Canal Line,” which was published in ENGINEERING 
ten years ago,* the present writer dealt with the 
tendency of the old canals in England to run in long 
reaches near this level. Between 250 ft. and 350 ft. 
is usually found the culminating level of the thick 
clays, where unsupported by hard beds. Above 
this level, the harder and more resistant’ rocks 
outcrop. Where a thick clay crosses a watershed 
there will be a low col, and the lowest cols along 
the main watersheds in central and southern 
England show a remarkable accordance in level 
at about 300 ft. When, therefore, the old-time 
surveyor came on to the 300-ft. contour by way of 
crossing a watershed at the lowest point, he found 
that this was also an outcrop contour, proceeding in 
firm direct reaches, which a canal could follow easily. 

In the earlier article were listed numerous old 
canals as examples, totalling some 236 miles. The 
utility of the 300-ft. contour, as being somewhat a 
natural canal line, is plainly derived from uniformity 
im erosion, depending on the physical characters of 
the rocks and also on the covering of vegetation. 
It is clear, also, that the 300-ft. contour runs 
nearly continuously through the country, threading 
Successive lowest cols at 300 ft. This indicates 
the remarkable possibility of having an extensive 


system of canal at a uniform level. Canals which 
can go far on the one level have a special interest : 
there would be no locks to impede towing in trains, 
and the waterway could be applied to the regional 
distribution of water. 

The writer has therefore worked out a project 
for a broad, modern canal system, the Grand 
Contour Canal,* to be uniformly level at 310 ft. 
above sea level and to serve London, Bristol, 
Southampton, Birmingham, Manchester, Leeds and 
Newcastle. Existing canals would form branches 
to the one-level line, and sea lighters could navigate 
the main line and the coasts and estuaries as one 
connected system. The Grand Contour Canal 
would become the primary water distributor of the 
country. It is proposed provisionally that the 
waterway should be 100 ft. wide at the top, that the 
depth should be 17 ft., and the clear headway 25 ft. 
Vertical-lift locks are proposed at the termini, 
the tanks of which would admit vessels within the 
dimensions of 250 ft. long by 35 ft. wide and 14 ft. 
draught. Nine locks of this size would be needed 
to connect with low-level waterways. - 

The longest principal route runs from the Tyne 
lift near Newcastle to Hertford, whence access 
to London Docks and London is by way of the Lee 
Navigation, greatly enlarged. The first part 
contours along the foothills on the east side of the 
Pennines, and then crosses the range from Airedale 
to Ribblesdale by a six-mile tunnel. The route 
skirts Manchester and later passes north of the 








* Vol. 156, page 281 (1943). 





* This name is due to the late J. M. Lacey, M.I.C.E. 


Black Country, but throws off a branch to Birming- 
ham near the village of Drayton Bassett, near 
where also would be an earth aqueduct across the 
Tame valley, the longest aqueduct in the entire 
system. The route to Bristol, in the last mile, 
tunnels under Kingswood to reach a terminal lift 
which descends to join the tidal Avon. An inter- 
secting cross route runs from Leicester and Notting- 
ham to Southampton. In addition to these, there 
are numerous branches, so that in all a great variety 
of point-to-point connections is established. 

The reader who would like to picture some portion 
of the Grand Contour Canal clearly can do so in 
several places where there are railways right on the 
line. These are cases where railways have adopted 
the line of an old canal, without the windings, and so 
have been led to follow the generalised 300-ft. con- 
tour. Along the main line from Rugby to Nuneaton 
the 310-ft. level canal would run beside the tracks 
for nine miles, beginning one mile from Rugby, and 
nearly on a level with the metals. Again, on the 
same main line, north of Blisworth, the three miles 
of straight and dead-level track near 312 ft. would 
mark the course of the one-level canal right along- 
side. 


THE Granp ConrouR CaNnaL aS A WATER GRID. 
A “ grid” is well understood as a line dealing in 
bulk in a fluid commodity. The canal would be 
constructionally on the level at 310 ft., but there 
would be the inclination of the water surface due 
to the flowing condition, and corresponding to 
various discharges, as shown in Table I, herewith. 


TABLE I.—Flow in Canal. 





Speed of Flow, 











Fall of Water Discharge, | Million Gallons 
Surface. ey 5 Cusecs. per Day. 
1 foot in 100 miles 0-51 690 370 
1 foot in 12 miles 1-50 2,000 1,078 











If 2,000 cusecs be taken as the maximum dis- 
charge, then, at 12-mile intervals, there must be 
installed a low-lift pumping station to restore the 
head of one foot, plus several inches extra when 
needed to counter adverse strong winds. The 
pumps would work in either direction. Adjacent 
to each pump house there would be sector gates 
across the canal, capable of opening freely despite 
the head. These gates would not inflict the traffic 
delays of locks on a lock-free canal: they would 
simply open to pass barge trains, which would be 
well able to make their way against the temporary 
current. ‘ 

The water grid would draw from the source 
areas of the Northern Pennines—unallocated 
catchment area, about 800 square miles; Wales 
(the Dee, Severn and Wye) about 1,040 square 
miles ; and Exmoor, about 160 square miles. The 
simplest regional water-trading would be to draw 
from well-flowing streams in these areas and to 
deliver water to the east and south. Rainfall is 
not only much higher but is also much steadier in 
the west than the east, and it will often be the case 
that streams are full in the west when drought 
afflicts the east. A further differential rainfall 
effect occurs among the several source areas, in 
that they are sufficiently far apart for one to be 
enjoying rainfall above the local average when the 
others are deficient. This effect spreads over, by 
about one-third, the time when streams are in a 
copiously-flowing condition for direct abstraction ; 
and, altogether, direct abstraction could proceed 
somewhere or other in the source areas rather more 
than half the time. 

The hill streams are, of course, very flashy and 
flood peaks last only a few days. To spread the 
peaks over a couple of weeks or so, it would be 
feasible to build ‘“‘ washland ” reservoirs in upland 
hollows, which would impound water very tem- 
porarily over pasture lands; but, for nearly half 
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the time, rainfall in the source areas would be 
below the average, the hill streams would dwindle 
quickly below the intake sills, and the grid would 
have to call entirely upon great permanent stores. 

Rather than build large surface reservoirs, which 
would arouse great and justifiable opposition, the 
writer proposes a policy of storage underground in 
permeable strata. This could be done in two ways. 
Where adjoining uplands are of permeable formation, 
an adit could be driven in from the 310-ft. level 
canal to draw upon the contained ground water, 
and then the replenishment would be accomplished 
by rainfall over the exposed outcrop. Alternatively, 
water brought from a distance by the 310-ft. level 
canal could be artificially recharged into a suitable 
tract of receptive and permeable rocks, to be with- 
drawn by boreholes when required for distribution 
by the grid. Sites for adit schemes, however, where 
the contained water would be large in amount and 
the natural replenishment adequate, are not very 
common on the line of the Grand Contour Canal. 
The best area seems to be the Northern Pennines, 
where the rocks are semi-permeable and contain 
water in fissures. 

Notable rocks suitable for groundwater recharge 
schemes include the Bunter sandstones and pebble 
beds, the Oolite series, and chalk. For grid 
operational purposes—that is to say, storage from 
the grid for later distribution by the grid—the 
formations should be near 300 ft. in level to minimise 
pumping. Theoretically, the artificial replenish- 
ment of underground water is simple and has long 
been advocated by hydrologists. It is also 
increasingly practised abroad. Practically, there 
are difficulties. Filtration of the water is necessary 
or the contained algae, fine silt, etc., will clog the 
rock pores and bar further ingress. The rate of 
reception is limited and usually slow, while the 
large volumes in floodwaters roll down and are 
away im a very short time. 

If it were possible to pipe the water individually 
to the centre of every 100-yard cube of rock, then 
certainly the floodwaters could be stored as fast as 
available ; but this, in such a proposed recharging 
site as the Bunter sandstone outcrop south-west of 
Ellesmere, which is some 20 square miles in extent, 
would require scores of miles of tunnelling. Trenches 
of broken rock might be more feasible if formed by 
simply traversing some heavy rock-breaking device, 
with no clearing and backfilling. Such devices 
would be one of the leading lines of experiment 
required in the project. Chalk is disappointing in 
regard to water storage. It is closely retentive of 
its water, apart from what is contained in fine 
fissures; hence it may be observed, in chalk 
country, how only 15 in. or so of rainfall so raises 
the water table that the ‘“‘ winter bournes ” flow. 

The broad regional operation of the water grid 
will now be summarised. When the hill streams 
are flowing full, the water would enter the intakes 
and pass down the feeders to the Grand Contour 
Canal. Part would be currently used and part 
stored underground in permeable strata, to be 
drawn upon in dry weather. In drought, some 
water movements might be reversed northwards 
and westwards, depending on the locations of 
storages. 

WateR-Grip TraDinea. 


A Water Commission of some form would sell raw 
water in bulk to authorities supplying towns, 
industries and agriculture. The statutory authori- 
ties for public supply, assumed to be organised 
much as now, would, as free agents, buy water in 
bulk when they found it pay to do so. They would 
find that there would be a season of cheap water 
when it was conveyed on the level; and, due to 
the rainfall differentials before-mentioned, this 
time would be likely to last longer than full flowing 
in local streams. Then there would be a season of 
more expensive water, when it must be drawn 
from store and operational charges would have to 





be covered. An authority could buy only the 
cheap water and store it locally, if to advantage. 

A special concern of public supply undertakings 
would be with questions of purity and treatment. 
The canal water would be conserved to the standard 
of a good river water. Silt in the water (often 
turbid) as abstracted would settle in the canal, 
whence it could be cleared with great facility. 
Thereafter, no further drainage would be admitted. 
The minor cross streams would not be intercepted. 
Pavement and roof drainage adjoining the canal 
would be led into the local sewers. Vessels’ dis- 
charges would be closely controlled, especially as 
regards oily matters. With all sources of contamina- 
tion so avoided, the canal would provide a good 
raw water, but filtration works would have to cope 
with seasonal variations of quality, due to the 
changing sources of the water. This consideration 
might necessitate change-over adaptations in filtra- 
tion works. Avoiding plumbo-solvency would be a 
special problem. 

It would be of great benefit that local supply 
undertakings should be able to lean on the grid 
in times of extreme drought. The grid, due to its 
great extent and opportunities, could indeed make 
a special policy of developing extreme drought 
reserves.* Agricultural experts say that ordinary 
crop farming has reached the interesting stage 
where irrigation must be undertaken if there is to 
be any pronounced increase in production. The 
summer rainfall is deficient for five or more years 
out of ten, east of a line from Hull to Exeter. 
Deficient soil water limits the transpiration of 
plants. How far making up water for fullest trans- 
piration is followed up by increased yields is being 
studied in current experiments; certainly, the 
increases with some crops, including sugar beet and 
grass, in dry weather, are very marked. 

Large areas of land lie on slopes gently declining 
from the 310-ft. level canal, so that water could be 
led thereover in open channels very cheaply; or, 
if in pipes, a pressure head would be held for over- 
head irrigation, which is the economical method. 
The Devon arm and the Suffolk arm of the Canal 
would be constructed primarily for agricultural 
water distribution. The water grid could also do 
a variety of odd jobs along the line. In times of 
great floods, certain reaches could assist by ‘pro- 
viding short routes for floodwaters to the sea, for 
example, from the Thames headstreams to the tidal 
Severn. In a number of places, the grid could be 
applied to flush out saline water, to bring permeable 
beds affected thereby into storage use. 


TRANSPORT ON THE GRAND ConTOUR CANAL. 

One may broadly divide this subject into trans- 
port which is by way of transits from a point of 
origin to a destination, and transport which is not 
so conditioned. The latter kind is where the Canal 
is treated as an operating base, that is, operational 
transport. A floating exhibition on a continuous 
cruise, laying up at towns en route, would be an 
example; another is the famous show boats on 
the Mississippi. The Grand Contour Canal can 
allow a floating platform space of 250 ft. by 35 ft. 
or even larger where the carrying vessel plies only 
on thé 310-ft. level. With such available space, 
there would be considerable scope for special mobile 
units. A salvage and reclaim vessel on cruise, for 
instance, could continuously collect and bale, melt 
down or otherwise process the several classes of 
materials dealt with, thus saving handling as com- 
pared with a fixed centre. 

Ordinary trade, minerals and merchandise, how- 
ever, would provide the canal with its bread and 





* The writer recently made a six-months’ tour of the 
entire Grand Contour Canal line to collect evidence as to 
the utility of the water grid for public water supplies. 
This material was published in sectional articles in The 
Water and Sanitary Engineer for May, July, September, 
October and November, 1952, and January, February, 
May and June, 1953. 





butter, and this transport has a pattern of point- 
to-point transits. It is, therefore, a primary concern 
of the project to provide traders with a large choice 
of destination from any centre. If we consider 
theoretically an extending canal line, and make the 
simple, if highly artificial, assumptions that traffic 
points are evenly spaced, and that the traffic 
increases in proportion to the number of point-to- 
point connections that are available, then the 
number of transits increases as the square of the 
length of the canal, and the traffic ton-miles as 
the cube. With such a trend, a canal would attain 
prosperity merely by sufficient extension. 

Canal transport derives its well-known cheapness 
from low tractive effort, down to 1 lb. per 1,000 Ib. ; 
low tare weight, about 20 per cent. of the load; 
low wear, and simplicity of operation. To these 
the Grand Contour Canal specially adds unbroken 
towing in trains, and continuous travel at about 
6 m.p.h. for general goods, so that transit times 
would not be unduly long. From Rugby to 
Manchester, for example, would be 126 miles, time 
21 hours. Great reliability as to delivery time 
would be specially organised, and offered to traders 
as a substitute for speed. 

Traders having the scope of the entire Grand 
Contour Canal system would also have the induce- 
ment of rates ruling about half of railway mineral 
rates. Looking to Western Germany, we find a 
waterway system of comparable scope, which carried 
4-8 ton-km. per km. in 1950. At this figure, the 
Grand Contour Canal would total about 4,000 million 
ton-miles of traffic, which is near the writer’s former 
figure of 5,000 millions,* on which traffic the canal 
could sustain the above low rates and pay a fair 
interest on capital. 

On these figures, the canal would have to do 
rather better than the Continenta! canals; indeed, 
it would set out to develop new jraffics by special 
policies. As a very powerful means of moving 
earthy materials in great bulk at very low rates, 
for instance, it could institute a policy of delving 
sand and gravel from a few great sources, thus saving 
the country from endless sporadic gravel-pit work- 
ing. With low rates, coal could travel farther in 
search of more suitable markets, and if increasingly 
coal is to be treated rather than burnt raw, that 
will involve extra transport, easily handled by the 
canal. 

The large vessels plying on the canal would 
have an obvious use in carrying large undivided 
loads. These include not only essentially indivisible 
loads, like ships’ propellers and forged pressure- 
vessels, but also materials convenient to lay up in 
large coils, such as strips, sections and pipes, which 
can be laid up in coils 40 ft. in diameter without 
deformation. Then there are units required to be 
sent fully assembled, like large transformers. 
Cargo of light weight for bulk would be conveyed 
by shallow-draught vessels which would carry 
large prefabricated units like airframes, and also 
articles convenient to convey on shelves under cover, 
to save packing charges. Vessels to carry road 
containers would specialise on the deck transport 
of containers and trailers. 

The easing of physical limitations in transport 
would be followed up by diversification of industrial 
services. Hire services of machines and apparatus 
would grow. The large-scale manufacturer would 
range out more widely for specialist services, and, as 
a parallel reaction, the specialist would install more 
highly developed equipment if he could range more 
widely for clients. These specialities sum up to 4 
great repertory of services that would enable 
engineering industry to hold its export position. 
Machines and factories can be set up by colonial com- 
petitors very easily, but not so a comparable 
repertory. Some typical links between cities are 
given in Table II, opposite. 





* In a booklet, The Projected Grand Contour Canal, 
reviewed in ENGINEERING, vol. 153, page 263 (1942). 
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All the immense array of existing port facilities 
is there to deal with vessels from the high seas, 
and if vessels start arriving from an unusual direc- 
tion, that is, inland from the Grand Contour Canal, 
no great difficulties should arise. Ports would more 
generally become barge ports. Some traffic would 
go right through without transhipment, for example, 
on passages from Birmingham to Ireland or the 
Continent, by sea lighter. 


TABLE II.—Some Distances by the Grand Contour Canal. 











asa Peg 

Vv ver Direct 

From, To Waterway, Distance in a 

Miles. Straight Line. 
London (Lee | Birmingham 140 33 
mouth) Nottingham 156 42 
Manchester 228 38 
& Bris ‘is 159 45 
Newcastle .-| Birmingham 277 62 
Southampton ..| Nottingham 192 35 
Birmingham 176 56 
Bristol -| Nottingham 160 33 











Inland, the old canals provide access to nearly 
all the industrial towns. Sometimes it might be 
difficult nowadays to provide a large canal port 
with extensive quay space, but this will often be 
unnecessary. Some old little-regarded wharf could 
be adapted for container transhipment, intensively 
organised so that containers are* delivered or got 
away without transit storage. 


PLANNING THE SYSTEM. 


It was clear at the outset that the Grand Contour 
Canal must never be merely an annexe to the anti- 
quated existing canals; therefore the planning was 
done, and is arguable, in terms of free design. 
The primary determination is the cross section of the 
waterway. This must deliver the required maximum 
flow, which has been put at 2,000 cusecs, a volume 
which would be repeated many times during 
drought, because then water would be distributed 
locally from the nearest storages. The position 
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of these then enters into the unresolved question 
whether 2,000 cusecs would be adequate or whether 
the cross section of waterway should be greater. 
The corresponding average speed of flow is 1-33 ft. 
per second, while the surface speed would be 1-50 ft. 
per second or about 1-0 m.p.h., and this would be 
taken as the maximum, so as rot appreciably to 
hinder navigation. 

A canal designer with a free hand can allow for a 
class of light fast vessels that move with the speed 
of the longitudinal wave to exploit the fall in resist- 
ance which occurs thereat. This old principle 
was known in the days of the fly boats: in the deep 


16 m.p.h. The designer might also plan for trains 
of heavy barges, to be towed to fixed even-interval 
schedules. They would then cross at fixed points, 
where extra width to the waterway could be allowed 
so providing a freer canal for independently moving 
traffic. 

A canal with vertical side walls, part depth, 
which is to have a “ best discharging ”’ section as a 
conduit, would approximate to a semi-octagon. 
This section would be too deep for the main canal, 
but might be a useful and land-economising section 
for feeders and distributors. Such secondary 
canals, and also old canals and drains, would 
constitute a large class of minor waters, and an 
important determination would be the lowest 
standards of navigation to be planned for. The 
writer proposes that the smallest vessel for minor 
navigation should be the present familiar narrow 
boat, increased in scale in the ratio of 14:1. The 
dimensions so arrived at would be about 108 ft. 
long by 10 ft. 6 in. beam and 5 ft. draught. Such 
craft would attain the 100-ton standard, while 
requiring the least remodelling of the old narrow 
canals, existing overbridges being retained and 
locks having one wall jacked over and being 
lengthened, etc. On the 310-ft. level canal, these 
boats would be towed in trains, two or three abreast. 





new canal, the natural wave speed would be about| 





Along simple contouring alignments, location so 
that the section was just all in cut would give the 
minimum land use; and a location under the 
340-ft. contour—that is, in 30 ft. of cutting— 
would enable existing roads to bridge over the 
canal without regrading, and therefore with 
minimum disturbance to a built-up layout. On the 
whole, the line of the canal escapes heavily built-up 
areas very well. Structural designs of great works 
would have to await due consideration, to relate 
design to an economic method of construction. 
The large scale of the main vertical-lift locks would 
not in itself present design difficulties. 

Free design would rule widely in the fleets of new 
vessels called for, many of which would be built to 
special requirements. Aluminium construction, 
hydrofoils, radar, etc., would all find scope in the 
boat-building boom that there would be. 


THE CONSTRUCTIONAL ASPECT. 


The Grand Contour Canal is on such a scale that 
it would pay to design constructional plant specially. 
Four years or so would be spent in design, con- 
struction and experiment, directed towards attaining 
very low unit costs, especially for the large mileage 
of tunnelling. As an example of the effect of 
scale, it is instructive that very large dragline 
buckets, because of their weight, can bite into much 
harder material than the lesser types. Having 
sufficiently powerful means at hand, it would be 
rational to rush the heavy work in a great con- 
structional drive, lasting, say, three years. An 
outline of what would be involved is given in 
Table III, herewith. 


TABLE III.—Constructional Statistics. 





Miles, 





Main-line Canals at 310 ft. level : 
Ordinary line: along ground between 
250 ft. and 350 ft. in level Se a 
Canal on high bank: over ground be- 
tween 200 ft, and 250 ft. in level - 
Canal on structural aqueduct: 
ground lower than 200 ft. ae ia 
Canal in deep cut: through ground be- 
tween 350 ft. and 400 ft. in level ns 
Canal in tunnel: under ground higher 
than 400 ft. «+ .. ei = - 
Total mileage on main-line canals at 
310 ft. a os ce a ae 
Other Canals, 
Secondary 
but taking main-line b 
Minor arms, feeders and 
at or near 310 ft. ‘s of as 
Low-level extensions to main-line navi- 
gation standards .. ome 
Total mileage of other canals 


669°5 
9-6 
2-5 


over 


33-1 


27-4 
742-1 





various : 

arms of reduced dimensions, 
es: at 310 ft. 
istributaries : 


43-4 
435-5 


90-0 
568-9 


1,311-0 





Total of all above mileages 








So far, the policy is clear. Far more troublesome 
would be the contingencies, of which there would be 
a great variety in the way of diversions, property 
demolitions, mining subsidences, etc. At any 
rate, the problems can be classified in types which 
might suggest special devices. 

This large project must achieve some harmony of 
policy with other transport undertakings. With 
other waterways, the Grand Contour Canal would 
establish such connections as to approach the ideal 
of ubiquity of service ; that is to say, a good water 
route from each waterside point to every other. 
Road hauliers would avail themselves of the con- 
tainer transhipping facilities which would be a part 
of the design, and could run container-carrying 
packets to combine canal rates with door-to-door 
service. Regarding railways, the writer is the 
originator of a body of railway network principles— 
concerning both operation and layout—which 
would secure good continuity of movement in 
general. If goods traffic on railways could move 
continuously, that would be medium-speed service ; 
therefore, a network reconstruction should make 
fast transport a railway speciality, outside the canal 
sphere.* 








* See “‘ A Railway Network for Britain,’’ ENGINEER- 
ING, vol. 150, page 471 (1940). 
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THE PROMOTION OF THE PROJECT. 


Pre-war estimates of the total capital cost of the 
Grand Contour Canal system, but excluding works 
for water supply, were about 150/. millions ; at the 
present day, the sum would be nearer 400/. millions. 
Promotion in stages for transport use would be most 
difficult, because no single section could make 
sufficient transport connections to pay ; but water- 
supply propositions can be based on certain 
sections. The writer's Cotswold scheme would 
store Thames head-stream floodwaters in the 
oolites under the Oxford clay, using a 27-mile 
section of the 310-ft. level canal.* Other local 
schemes are in view in the Midlands; and the 
portion of the system from Birmingham to the Dee 
and to Manchester could initiate both water grid 
and transport uses. 

Bulk-supply water companies are proposed for 
early sections, and for the main system the form of 
company in ¢iew would have large locally-attached 
shares, or “ stages,” so that it would be a company 
of “‘ stageowners.” Capital would be largely raised 
by the issue of “tolls certificates.”+ The canal 
undertaking would stand as an unsubsidised private 
enterprise on the economy of two great functions 
being comprised in the one work. 





THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 725.) 


CONTINUING our report of the autumn general 
meeting of the Iron and Steel Institute, held in 
London on November 24 and 25, we have now to 
deal with the discussion on the first three papers. 
These were discussed jointly as they dealt with 
emissivity, flame length and heat transfer in the 
open-hearth furnace. Abstracts of the papers were 
given last week. The first, ‘‘ Effect of Emissivity 
and Flame Length on Heat Transfer in the Open- 
Hearth Furnace,” was by Professor M. W. Thring ; 
the second, “ Experiments on Flame Radiation 
in an Empty Open-Hearth Furnace,” by Mr. 
W. P. Cashmore and Professor M. W. Thring; and 
the third, “‘ The Length of Oil and Gas Flames,” by 
Mr. A. L, Cude. : 


DIscussIon. 


The discussion was opened by Mr. R. W. Evans, 
who stated that in all these matters it must be 
borne in mind that the ultimate aim was to produce 
economically more tons of steel per hour. Professor 
Thring had admitted that there was no known 
method, at present, of preserving the luminous 
emissivity of a flame right along the bath if rapid 
combustion were taking place. A very fast-burning 
flame could not at the same time be highly luminous, 
because the luminosity was given by small particles 
of carbon, and, in a fast-burning flame, these were 
burnt up quickly. The only manner in which 
the emissivity of the flame might be preserved 
along its length was, as Professor Thring had 
suggested, to inject along the furnace small quan- 
tities of carbon particles. Generally speaking, 
high-temperature flames were not highly emissive. 
The experiments described by Mr. Cashmore and 
Professor Thring were a good example of a neatly- 
planned trial; they had gained the maximum 
amount of information by doing the least amount 
of experimental work. It should be pointed out, 
however, that the absence of a charge in their 
furnace might have affected the experiments. He 
asked whether, in a furnace which was working 
and melting, the authors had been able to achieve 
a higher tonnage per hour than before, by applying 
to a full furnace what they had found out in an 
empty one. After all, that would be convincing. 
He agreed with Mr. Cude that it was very important 
that the required quantity of fuel be burnt in the 
space available; if the length of the flame and 





* See “The Projected Grand Contour Canal: Water 
Supply and Navigation of the Cotswold Arm and the 
Buckingham Arm,” The Dock and Harbour Authority, 
November, 1951. 

t The Railway Gazette, October 9, 1942. 





how to control it were known, that was one thing 
which could be accomplished. 

Dr. J. H. Chesters said that, some seven years ago, 
the opinion had been expressed that it was impossible 
to design a furnace in the sense that a bridge, 
for instance, was designed, the reason being that 
the background data and the fundamental equations 
necessary were not available. During the past 
seven years an enormous amount of work had 
been done, and many persons must be wondering 
whether it was getting anywhere. It was a fact 
that furnaces were having incorporated in them many 
improvements that had arisen out of discussions 
such as that now taking place, but what was much 
more important was that the picture was beginning 
to take shape, and that investigators should soon 
have equations that would enable a clever designer 
to work out, in advance, what a furnace would look 
like, and, in particular, what would happen if 
certain changes were made. The one factor that 
had not yet been tackled was preheat. The work 
at Ijmuiden, so far, had been with very low preheats ; 
it was intended to start work soon with higher 
preheats, but still not anywhere near the preheats 
obtaining in the open-hearth furnace. One of 
the greatest difficulties was to get people to see 
a task in the right perspective. It had been 
stated that it was rather expensive to run a furnace 
empty for a week, and the cost might be put at 
roughly 1,007. That was, after all, only 2 per 
cent. of the fuel bill for a year; and if running one 
furnace empty for a week enabled the overall effi- 
ciency to be increased by, say, 2 per cent., the 
outlay would quickly be repaid. 

Mr. A. Aitken thought that the results of the 
paper by Mr. Cashmore and Professor Thring were 
more readily applicable to hot-metal than to cold- 
metal practice, simply because a flame of high 
radiative power was necessary for a much longer 
period with hot metal. In cold-metal practice, 
for three-quarters of the process time a flame 
giving maximum convective heat transfer was 
needed, and for the other quarter a highly radiative 
flame. In hot-metal practice, where the bath was 
liquid much earlier, the highly radiative flame 
came into its own and it would pay operatives to 
give close attention to the authors’ results. Much 
work remained to be done, however, on the convec- 
tive heat-transfer side of the picture to yield the 
final answer in productivity and fuel efficiency. 
One interesting point in the paper was the enormous 
effect of preheat in increasing heat transfer through 
higher flame temperature. The design of chequer- 
work and furnace-ends, as well as chequer-brick 
quality, had been static for decades. Close inspec- 
tion of these vital parts would pay handsome 
dividends if average preheats could be raised even 
100 deg. C. 

Dr. A. H. Leckie said that the interesting point 
in Professor Thring’s calculations was the extent 
to which they were valid in practice. Professor 
Thring himself had given a hint of this note of 
caution in saying that he had considered radiation 
only. He had also emphasied again—and this 
should be strongly underlined—that a higher thermal 
efficiency did not necessarily go with a very high 
output; in that way, the open-hearth furnace 
differed from some other heat-exchange plants. 
With regard to the paper by Mr. Cashmore and 
Professor Thring, the main criticism that could be 
made was that there was no “heat sink” in the 
furnace during the time of the trials. If the work 
were ever repeated, some water tanks with large 
calorimeters should be provided to enable some 
measurement of heat transfer to be made. 

Mr. R. H. Baulk noted that the use of super- 
heated steam had enabled the authors to get a 
10 per cent. increase in radiation. Over the 
past six weeks, at the works of Samuel Fox 
and Company, Limited, an observed trial had been 
conducted on a furnace using normal wet steam one 
week and superheated steam the following week. 
The amount of superheat varied, but averaged 
10 deg. F. This was a little greater than that used 
in the authors’ work. The results, however, had 
shown no improved performance. 

Mr. A. B. Pritchard thought that Mr. Cude’s 
statements that ‘‘ oil must be evaporated before it 
will burn” and “ provided that the spray is fine 
enough, evaporation proceeds at a greater rate than 





combustion,” were rather too sweeping. Perhaps 
they were influenced by the fact that the experi- 
mental work had been carried out on gas oil, which 
was very readily vaporised, or in furnaces where the 
ambient temperature was high enough to substan- 
tiate the proviso. From his own experience, he 
would suggest that, in many cases, the quality of 
atomisation of the oil would have an over-riding 
effect on flame length, especially when heavy fuel 
oils were used where the ambient temperature was 
relatively low, such as in boiler firing. Another of 
Mr. Cude’s conclusions which was not borne out by 
his (Mr. Pritchard’s) experience, was that, for other- 
wise comparable conditions, the effects of burner 
design were not large. Mr. Cude was probably 
fortunate in that he had used two oil burners which 
were recognised to be good atomisers. In many 
cases, burners of unsuitable design would have a 
marked effect on combustion conditions, including 
flame length. 

Professor M. W. Thring, in his reply, said that, in 
fact, no one had produced any real proof why con- 
vection should play even a comparable role to 
radiation, except when the scrap was piled up in the 
furnace and the flame was playing through it. In 
that period, he agreed, it was clear that convection 
was very important ; but once the bath was melted 
flat, he could not see any evidence, at present, 
that the mechanism of heat transfer was other 
than straightforward radiation. Various speakers 
had mentioned the importance of trials on actual 
furnaces, and he was wholly with them in the hope 
that this sort of work would be followed up with 
proper, measurements on real furnaces, preferably 
factorial experiments with controlled variables on 
furnaces actually making steel. The only way in 
which various problems could be attacked was to 
permit an investigator to vary the flame length, 
the emissivity, the kind of fuel, and the preheat 
in a series of charges, so as to see what the fuel 
consumption for each charge was and enable 
the melting time and other factors to be measured. 
Finally, on the question of preheat, matters 
would be taken as far as possible at Ijmuiden, 
subject to the proviso that it was not proposed {o 
put in regenerators there. Instead, a recuperator 
would be fitted and the preheat would be taken as 
high as possible ; this should yield valuable results 
on the effect of preheat on flame emissivity and 
radiation. 

Mr. W. P. Cashmore, who also replied, said that 
the trials on the empty furnace had one great 
advantage in that they had “laid several ghosts.” 
The result had been that, since the time of the trials, 
the average working rate of the furnace had gone 
up, and, though this was not due to the research 
alone, the research had been a definite factor in 
the increase. Instead of making an average of 
1,600 tons a week, they were now making an average 
of over 2,000 tons, and the fuel consumption has 
gone down as well. He agreed with Dr. Leckie, it 
would have been useful to have had a “‘ heat sink ” 
available. In that connection, the difficulty, in 
view of the non-quiescent character of the slag, 
would be to decide how big it should be and how 
much heat it should extract. He was not sure that 
the results obtained would be any more applicable 
to actual melting-shop practice. 

Mr. A. L. Cude, the author of the third paper, ir 
reply said that Dr. Chesters and Mr. Baulk had 
referred to steam superheating. What was impor- 
tant was that the steam should be still dry right at 
the tip of the burner. If any condensation had 
occurred, some useful steam was lost and its place 
was taken by a useless “‘ passenger” in the form 
of water: moreover, in effect, this reduced the 
ratio of steam to oil, which would tend to lengthen 
the flame. The steam did not do any work until it 
reached the tip of the burner, and it could not be 
expected to do good work if it were ‘‘ half-strangled 
and three-quarters drowned” before it got there. 
In the matter of burner design, he agreed that he 
had picked some good burners for his work; but 
he had found that, on the whole, the burner had a 
negligible effect, namely, the friction losses in the 
burner were not large, so that he felt justitied 
in neglecting them. He agreed, however, that this 
could not be said of all burners. 


(To be continued.) 
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Fies. 1 anp 2. CANTILEVER TRACTION ATTACHMENT FOR TRACTORS. 


SMITHFIELD SHOW 
AND AGRICULTURAL 
MACHINERY EXHIBITION. 


PRELIMINARY reports on the Smithfield Show and 
Agricultural Machinery Exhibition, which opened 
at Earl’s Court, London, on Monday, December 7, 
and is due to close this evening, gave every indication 
that it would prove to be the most successful of the 
post-war series. It is certainly the largest. The 
animals on view total approximately 2,000 and in 
the trade section over 370 exhibitors are showing 
the latest mechanical aids to farming. 

The Show’s appeal to overseas farmers appears 
to be increasing. Many of these visitors will have 
been gratified to note that a number of the machinery 
exhibits were manufactured in their own countries, 
for, apart from the large British representation, 
there are more foreign exhibits in the trade section 
than ever before. Nevertheless, British manu- 
facturers of agricultural equipment have achieved a 
very high level of exports, amounting last year to 
nearly 60 per cent. of the value of the total output, 
that is, 62,000,000/, approximately ten times the 
export value for 1946. There are several new 
machines in the trade section of the Show and 
some of these are described in the following account 
of the exhibits. 


CANTILEVER TRACTION ATTACHMENT 
FOR TRACTORS. 
The exhibits of Salopian Engineers, Limited, 
» near Whitchurch, Shropshire, include an 








interesting device designed to increase the adhesion 
of wheeled tractors when operating with mounted 
implements. This device, which is known as the 
Bulwark cantilever traction attachment, is illus- 
trated in Figs. 1 and 2, Fig. 2 showing it installed 
on a tractor, but with the tractor rear wheel removed 
for the sake of clarity, and Fig. 1 showing it in 
diagrammatic form. 

Hitherto, the only practicable method of in- 
creasing the adhesive weight of a wheeled tractor 
has been either to fill the rear tyres with water 
ballast or add weights to the rear wheels, neither 
method giving the complete answer. Furthermore, 
the added deadweight inevitably means extra power 
requirements. The Bulwark cantilever dispenses 
with both these methods, being designed so that a 
substantial part of the weight of the plough, or 
other implement, is transferred to the rear axle of 
the tractor. In addition, the point of weight 
transference is located near the wheel not working 
in the furrow, that is, the wheel most likely 
to slip. 

The Bulwark attachment consists of a box-section 
beam a (Fig. 2) arranged to pivot about the bracket 
b, which is secured to the rear axle of the tractor. 
At the rear extremity of the beam there is a pad c 
which makes contact with a corresponding pad d 
bolted to one of the lower arms of the three-point 
implement-lift assembly. The forward end of the 
beam is joined to the bracket e through the helical 
spring f and the hydraulic-ram unit g, the bracket e 
being bolted to the tractor clutch housing or some 
other convenient point. The plough is attached to 
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the tractor implement linkage in the normal manner, 
but the depth-control wheel of the plough is raised 
to its maximum height so that it can play no part 
in subsequent ploughing operations. When, there- 
fore, the plough is lowered into the ground by 
means of the hydraulic lift, the pad d on the lower 
arm of the three-point linkage makes contact with 
the pad at the rear ofthe beama. As a consequence, 
the depth to which the plough sinks into the ground 
is determined by the position of the pad c and—of 
greater importance—a considerable part of the 
weight of the plough is transferred through the 
beam to the rear axle of the tractor, thereby 
increasing the adhesive weight. 

The depth of ploughing is controlled by the hand- 
wheel and screw assembly h, the screw passing 
through a threaded trunnion in the bracket e so 
that rotation of the handwheel causes the forward 
end of the beam to rise or fall. When the tractor 
negotiates uneven ground, the spring f automatically 
corrects implement depth, the rise or fall available 
through this means being approximately 3 in. 
Should the beam lose contact with the pad on the 
lower link—a circumstance that may be brought 
about by the tractor wheels encountering a par- 
ticularly soft piece of ground or excessive ground 
undulations, the weight will be removed from the 
tractor rear wheels, with consequent tendency to 
stall. To overcome this, the hydraulic-ram unit g, 
which is coupled to the hydraulic system of the 
tractor, is brought into operation. This causes 
the forward end of the beam to be depressed and 
the rear end raised so that it makes contact with 
the pad d, thus applying once more the extra load 
to the tractor wheels. During normal ploughing 
operations the ram is kept out of operation and is 
only used when wheel adhesion is lost; otherwise 
the correct depth of working would not be main- 
tained. 

Independent tests have shown this device to be 
very effective in use. In one test, a tractor hauling 
a four-furrow plough with the normal depth-control 
wheel in operation failed, through lack of adhesion, 
to negotiate a gradient of 1 in 4-5. The depth 
wheel was then raised clear of the ground and the 
Bulwark attachment put into operation, after 
which the machine cleared the gradient using 
second gear. With the attachment in use, the 
tractor proved capable of hauling a five-furrow 
plough up the same gradient when working to a 
depth of 8in. Although increase of adhesive weight 
and consequent reduction of wheel-spin is, possibly, 
the major advantage to be gained from this attach- 
ment, there are other advantages. Reduction of 
wheel-spin, for example, means less tyre wear and 
a lower fuel consumption, and increased adhesive 
weight makes it possible to use a plough with more 
furrows and thus reduce the time for ploughing. 
The improvement of adhesion frequently enables a 
higher gear to be used, with still further speeding 
up of ploughing. The device can be fitted to almost 
any wheeled tractor and the manufacturers have 
already designed sets for use with Fordson, Nuffield 
Universal, David Brown, Massey-Harris and Brock- 
house tractors. 





















































ENGINEERING. 





; EXHIBITS AT THE SMITHFIELD 





DEC. II, 1953. 








SHOW. 





Fic. 3. Batrya Macutne ror Power Take-Orr DRIVE: 


A RANGE OF BALING MACHINES. 


Salopian Engineers, Limited, are also showing 
their latest baling machines, namely, the T.P., 
E.T. and E.T.P. models. In general, the design 
of these machines is similar, the main difference 
being in the drive. The T.P. machine (Fig. 3) is 
driven through the tractor power take-off whereas 
the E.T. model (Fig. 4) is driven by a Diesel engine, 
and the E.T.P. model by either. The power unit 
(Fig. 4) is on the drawbar. If it is required to con- 
vert it to power take-off drive, the engine is removed 
and the gearbox assembly, illustrated in Fig. 5, 
installed in its place. 

In the principal features of design the three 
machines are improved versions of the makers’ 
T.D. Mark 1 model introduced in 1951. The crop 
is lifted by spring tines on to a rubberised-canvas 
elevator, to which it is held by steel wind slats, 
the bottom roller of the elevator being spring-loaded 
to ensure correct tension. On leaving the elevator, 
the crop passes to a feed auger, which delivers it 
to the top of the baling chamber. It is then fed 
into the chamber by an overhead nodder in the 
usual manner. To assist in the handling of different 
types of crops, the feed auger is arranged so that 
it can be adjusted in the vertical plane. The baling 
chamber is made from substantial steel pressings 
and the guides for the plunger are located outside 
the chamber where they are readily accessible. 
Bale density is determined by an adjustable spring- 
loaded clamp fitted to the discharge chamber. 
During the knotting operation, the bale is held 


under compression by the plunger ; this is achieved | 


by using a telescopic connecting rod, the two parts 
of which are locked together and, during the actual 
knotting operation, released from each other by 
means of a spring-loaded latch. 

To facilitate tractor alignment for baling or 
transport purposes, the drawbar is designed so that 
it can be swung to either side, the movement 
available being 10 in. each side. During hitching 
operations, the front of the drawbar is supported 
by a bottle jack permanently installed on the frame 
of the baler and so located that it does not impede 
movement of the drawbar. The jack can be seen 
in Fig. 5. The pick-up width of the machine is 
4 ft. and the size wf feed hole 14 in. by 18 in. The 
plunger stroke is 24 in. and the baling chamber is 
designed to form high-density bales measuring 
14 in. by 18 in. by 36 in. The output is stated by 
the manufacturers to be in excess of 4 tons an 
hour. 

The engine in the E.T. and E.T.P. models is an 
Armstrong-Siddeley single-cylinder air-cooled Diesel 
unit designed for cold starting. Several safety 
features are incorporated in the design of the three 
baling machines. The power take-off drive, for 
example, is fitted with a Hardy-Spicer safety clutch 
which slips under overloads, and shear pins are 
fitted to those drives likely to be subjected to 
heavy loads. 

(Z'o be continued.) 





























Fic. 5. Grarspox Drive ror Barina Macuine. 


INDEPENDENT AIR 
TRANSPORT COMPANIES. 


Since the transport of troops by commercial air 
lines was introduced in 1950, the volume of such 
traffic has increased 174 times, and during the year 
ending June 30, 1953, some 100,000 troops were 
flown by privately-owned British air companies, 
compared with 20,000 troops by Royal Air Force 
Transport Command, it is stated in the annual 
report for 1952 to 1953 of the British Independent 
Air Transport Association (B.I.A.T.A.). The 
independent companies are thus playing an import- 
ant part in Western defence, and their aircraft 
fleets and crews provide a vital strategic reserve. 
The Association are not asking for subsidy, but 
they suggest that their financial problem might 
be largely solved “‘ if long-term trooping contracts 
were awarded which provided a measure of security 
conducive to the investment of private capital.” 

The independent air lines have made remarkable 
progress. They flew 324,843 passengers, compared 
with 283,991 by British Overseas Airways Corpora- 
tion (B.O.A.C.) and 1,490,000 by British European 
Airways (B.E.A.), and 42,765,645 load ton-miles as 
against 46,500,000 by B.E.A. and 140,094,000 by 
B.0.A.C. The private companies also carried 
62,877 tons of freight. Scheduled services were 
operated over an 18,000-mile network, with avail- 
able capacity ton-miles increasing by 78-8 per cent. 
from 4,024,539 in 1951-52 to 7,213,607 in 1952-53. 
The load factor improved from 58-4 per cent. to 
62-7 per cent. Of 30,699 flights scheduled, 30,315 





were completed, giving a regularity of 98-7 per cent., 
which was slightly better than that of either B.E.A. 
or B.O.A.C. Non-scheduled operations still account 
for the bulk of the independent air transport effort, 
the capacity and load ton-miles flown being approxi- 
mately eight times greater than those of the fast- 
growing scheduled services, the predominant 
operation being air trooping. On all non-scheduled 
operations B.I.A.T.A. members carried 175,584 
passengers, an increase of 133 per cent. on last year. 
Nearly 50,000 of these passengers were East German 
refugees. 

For freight services, the greatest problem is to 
find suitable aircraft. Such aircraft are now being 
produced but there is a danger that their economic 
advantages will be outweighed by increases in cost 
of maintenance, labour, materials and landing fees. 

The total number of aircraft in operation was 161 
on June 30, 1953, compared with 148 in 1952. The 
aircraft now in service are much larger, on an 
average, and the all-up weight of the total fleet had 
risen from 3,065,000 Ib. 12 months ago to 5,012,000 
Ib. by June 30. This is accounted for by the addi- 
tion of 17 four-engined aircraft and 23 twin-engined 
aircraft and to the retirement of four small 
twin-engined, and 26 single-engined aircraft. 
B.I.A.T.A. members have ordered three turbo- 
propeller Vickers-Armstrongs Viscounts, three Black- 
burn Universal Freighters, six more Bristol Super- 
freighters, a “‘ substantial number ” of de Havilland 
Doves and some Herons. One member has bid 
well over 1,000,000/. each for the three Princess 
flying boats. 
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THE CAUSES OF, AND 
REMEDIES FOR, AIR 
POLLUTION. 


Tue Committee which was appointed in July, 
under the chairmanship of Sir Hugh Beaver, “ to 
examine the nature, causes and effects of air 
pollution and the efficacy of present preventative 
measures”?; and ‘to consider what further 
preventive measures are practicable” has _pre- 
pared an interim report which was published by 
H.M. Stationery Office last week. This document 
deals with the air pollution arising from the com- 
bustion of fuels and is in two parts. The first 
summarises the facts of the problem and makes 
some recommendations regarding measures which 
might be taken immediately, while the second 
is a more technical survey of the problem. 

The main sources of air pollution, it is pointed 
out, are smoke and the oxides of sulphur, a sub- 
sidiary source being fine dust and grit. The first 
objective should therefore be to prevent these 
emissions, but an immediate and stubborn obstacle 
to this course is the preference of the majority of 
people for traditional methods of heating. Thus, 
the need for education and training is urgent and 
vital. The elimination of industrial smoke is 
intimately connected with the efficient use of fuel. 
To achieve this is possible, although it will in 
many cases involve replacing or modifying existing 
equipment. The prevention of domestic smoke, 
which is the greatest producer of “smog,” is 
theoretically simple, but involves practical diffi- 
culties. Its complete prevention depends on the 
use of smokeless fuels, of which, however, there is 
nothing like enough, either now or in the future. 
It should, nevertheless, be possible within a few 
years to provide what is required to supply all the 
worst areas. Much of the smoke from railway 
engines and from the exhausts of motor vehicles, 
as well as from ships in ports, is preventable. 

As a matter of immediate concern it is recom- 
mended that arrangements should be made for the 
Meteorological Office to issue warnings to areas 
of high pollution in which serious fog is expected to 
obtain for about 24 hours. Every effort should 
also be made to provide adequate supplies of 
smokeless fuel to densely populated foggy areas 
and to bring to the notice of the residents in those 
areas that the largest single producer of smoke 
is the domestic consumer. Smoke control measures 
in industry, shops, offices and hotels should be 
brought to peak efficiency at the beginning of the 
winter and frequently checked. Special efforts 
should be made to prevent heavy smoke emission 
when stoking. . Householders should use a mixture 
of coke, or other smokeless fuel, and coal; should 
take care not to make more smoke than can be 
helped; and should not bank their fires at night 
or light bonfires when fog is imminent. Motor cars 
should not be brought into densely populated areas 
during a serious fog warning; and all motor 
vehicles should switch off their engines whenever 
the traffic is stationary. 


TECHNICAL ASPECTS. 

Dealing with the more technical aspect of the prob- 
lem, it is pointed out that the chief pollutants are 
smoke, sulphur dioxide, carbon monoxide and grit. 
The domestic fire in ratio to the coal burnt is respon- 
sible for twice as much smoke as industry and 
discharges it at a lower level. Three-fifths of the 
sulphur dioxide comes from industrial sources, one- 
fifth from power stations and one-fifth from domestic 
consumers. Carbon monoxide is produced in about 
equal proportions from domestic and other sources, 
but about one-sixth comes from motor-vehicle 
exhausts. Under certain conditions, this may cause 
relatively high local concentration at or near ground 
level. Grit, although the total weight emitted is 
only about one-quarter that of smoke, is produced 
from a large number of difference sources in substan- 
tial quantities. The areas most susceptible to severe 
smog are those which experience a high frequency 
of fog and in which urban and industrial density 
produces large amounts of pollution. This pollution 
i8 @ serious menace to health, as is shown by the 
high mortality in London during December, 1952, 
and has also grave social, material and economic 





consequences. The cost may amount to more than 
1001. million per annum apart from the cost in 
wasted fuel which the smoke represents. 


PREVENTIVE MEASURES. 


As regards preventive measures, the cleaning of 
coal before dispatch from the coalfields, which is 
being increasingly carried out, gets rid of much of 
the shale and some of the sulphur compounds, thus 
reducing the amount of grit and sulphur dioxide 
discharged in the flue gases. The only means of 
eliminating air pollution by domestic smoke is, 
however, to convert the bituminous coal into coke 
and.smokeless fuel ; or into gas or electricity. There 
is a trend in these directions, but it is not sufficiently 
rapid. The consumption of smokeless fuel is 
hindered by the design of the 12 million old-fashioned 
grates now in use; and it is intended to hear 
evidence as to how this difficulty, and that of 
insufficient supply, can be overcome. In the mean- 
time, it is obvious that available coals are not being 
used in the most appropriate way. Attention is 
called to the dévelopment of domestic appliances, 
which will burn coke efficiently and well ; and to the 
fact that since 1948 the main appliances for new 
local authority houses must be of this type. It 
seems probable, in fact, that the increased use of 
such appliances and the provision of smokeless 
fuels are the best means at present of reducing the 
smoke from domestic chimneys. In addition, an 
increase in the use of central and district heating 
is in the interests of both fuel efficiency and smoke 
abatement. The use of gas and electricity, in place 
of bituminous fuel, also reduces smoke, although 
cost and availability make it unlikely under present 
conditions that they can meet the main part of the 
winter heating load. Vigorous and continued 
action along these lines supported by a strict 
application of the existing law regarding smoke 
emission would largely reduce pollution and it is 
proposed to consider whether the present legal 
powers need strengthening. 


Fue. Erricrency Surveys. 


It has long been recognised that efficiency in the 
use of coal by industry falls far short of what is 
practicable ; and that to a large extent fuel efficiency 
and smoke abatement are two aspects of the same 
problem. Attention is therefore called to the 
fuel efficiency surveys of the Ministry of Fuel and 
Power, which show the effect of improving efficiency 
on coal consumption and on pollution. Some 
part of this saving can be achieved by improved 
boiler operation and supervision, better maintenance 
and improved insulation ; but the rest can only be 
achieved by replacing obsolete equipment. Training 
of the boiler-house staff has been available since 
1942. These considerations also apply to commer- 
cia] premises, offices, schools and other institutions. 
More could, however, be done with large numbers of 
hand-fired boilers using bituminous coal. 

Dealing with sulphur dioxide, it is pointed out 
that a power station using 2,000 tons of coal a 
day discharges 60 tons of this gas, mixed with 
nearly 1,000 million cub. ft. of flue gas. The 
treatment of these large volumes for the removal 
of sulphur dioxide is no simple matter and is expen- 
sive. It is therefore proposed to collect information 
about the usefulnesses, economics and practicability 
of removal processes, including the economics of 
producing a marketable end product. 

In conclusion, it is pointed out that the problem 
of pollution is one of practicability and economics, 
and of the education of the whole community. 
Complete cure of both solid and gaseous pollution, 
if attainable, is bound to take years, but means of 
averting the worst evil of air pollution by smoke 
and grit are within reach. It is simply a question 
of balancing the cost and inconvenience of enforcing 
a more efficient and scientific use of fuels against 
all the advantages to be obtained in health, conveni- 
ence and economy from a clear atmosphere. This 
is a problem which must be faced and it is now 
proposed to embark upon a detailed study of the 
practical difficulties. Such work will, however, 
be merely of academic interest and can lead to no 
material improvement unless there is general 
acceptance of the fact that the cure will require 
heavy expenditure and full co-operation of all 
persons and interests, 


HIGH-SPEED TEST TRACK 
FOR MOTOR VEHICLES. 


A sont paper entitled “‘The Design and Con- 
struction of a High-Speed Test Track for Motor 
Vehicles’ was presented by Mr. Ralph Freeman, 
C.B.E., M.LC.E., and Mr. J. A. Neill, B.Sc., 
A.M.I.C.E., to the Institution of Civil Engineers on 
December 1. The authors described the conversion, 
for the Motor Industry Research Association, of the 
flat perimeter-track of a disused airfield at Lindley, 
near Nuneaton, into a modern high-speed vehicle- 
testing circuit with steeply superelevated curves, 
designed for a vehicle to remain in balance when 
travelling at 84 miles an hour, or at 10( miles an 
hour when tyre adhesion is relied on to the 
extent of one-sixth of the normal reaction at that 
speed. 

The new circuit is triangular in plan having two 
straight legs and one with a slight curvature of 
9,325 ft. radius; the latter allows a speed of 165 
miles an hour, assuming one-sixth side friction. 
The three legs are connected by identical circular 
curves of 710 ft. in radius, superelevated up to 
33 deg. 42 min. as a maximum, with the flat 
inner lane joined to the banked outer lane by 
a transverse cubic curve. The track is 40 ft. in 
width, and the complete circuit is 2? miles in length, 
of which about 1} miles is of new concrete, § mile is of 
new flexible pavement and the remainder is the 
previously existing track. The transition lengths 
joining the circular curves to the straights are 
685 ft. in length, which gives a rate of gain of 
centripetal acceleration at 84 miles an hour of 4 ft. 
per second per second per second, which becomes 6-5 
at 100 miles a hour. These figures are, of course, 
higher than those prevailing in normal road prac- 
tice, but it is stated that the force resulting from the 
figure adopted is scarcely noticeable to a driver 
or passenger. The authors briefly reviewed the 
alternative schemes and similar circuits elsewhere 
which were investigated before the design and 
lay-out finally decided upon were adopted. The 
two circuits of principal interest were those con- 
structed by the Packard Motor Company and the 
General Motors Corporation, in America, which 
have banked bends consisting of in situ concrete 
paving founded on embankments built of local 
material, and it appeared that the new circuit 
“ Lindley should be built on the same general 
es. 

The earthen embankments of the Lindley track 
have a top width of 6 ft. which has been covered 
with macadam and sanded, and a rear slope of 
1 in 13 which has been earthed and seeded. The 
embankments consist of borrow-pit clay and were 
formed in 6-in. compacted layers, with compaction 
to 95 per cent.. of the zero-air-void dry density. 
For placing the clay, scrapers were used with 
one 10-ton or 12-ton smooth-wheeled rollers to each 
scraper, and up to seven if such combinations 
were employed to complete the earthwork within 
three months; the total earth moved was about 
100,000 cub. yd. of which 60,000 cub. yd. was in 
the embankments. The embankments were com- 
pacted to 1 ft. 6 in. above the finished profile and 
were then trimmed by scrapers ; the final trimming 
of high spots was done by hand. 

The slab is 9 in. in thickness throughout and 
rests directly on the bituminous seal covering the 
compacted clay sub-grade; it was placed in two 
layers with four bays to every 50 ft. at which 
planes expansion joints sealed with a bituminous 
compound were provided. Both layers of concrete 
were a 7 to 1 mix with a water: cement ratio of 
about 0-50, excepting for the top layer of the 
steeper portion where, after experiment, a con- 
crete of 6 to 1 mix with a water: cement ratio 
of about 0-45 and, therefore, with practically 
no slump, was used. Reinforcement consisting of 
a single layer of mesh weighing 8 lb. per square 
yard was placed 3 in. below the finished surface 
and to within 3 in. of all joints and edges. It was 
found impossible, however, to finish the surface to 
the specified tolerance by vibration alone, and hand 
screeding following mechanical screeding was there- 
fore adopted, with the result that, in most bays, 





the divergence of the finished surface does not 
exceed in. 
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PRESSURE-CHARGED GAS ENGINE. 
NATIONAL GAS AND OIL ENGINE CO., LTD., ASHTON-UNDER-LYNE. 
Fig. 1. Fig. 3. PERFORMANCE OF EXPERIMENTAL ENGINE ON TOWN’S GAS. 
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PRESSURE-CHARGED GAS 
ENGINE. 


As the result of recent development work carried 
out by the National Gas and Oil Engine Company, 
Limited, Ashton-under-Lyne, on a single-cylinder 
vertical engine and a six-cylinder vertical engine, 
a range of pressure-charged gas engines has been 
introduced, with either a spark, or pilot-injection 
of fuel-oil as the means of ignition. 

They are stated to be the first British pressure- 
charged gas engines and they develop the same power 
as comparable Diesel engines. These engines can 
also be arranged to run as straight oil engines and 
change over from oil to gas by means of an adjusting 
lever. They are based upon the company’s F and B 
supercharged engines; the F series are built with 
from three to eight cylinders and give outputs from 
390 to 1,040 brake horse-power, respectively, and the 
B series from five to eight cylinders and 1,250 brake 
horse-power to 2,000 brake horse-power, respec- 
tively. The two development engines were run on 
town’s gas having a 50 per cent. hydrogen content 
and it is believed that these are the first pressure- 
charged engines in the world using fuel with 
this quantity of hydrogen present. The new range 
of engines are intended for use in areas where a 
supply of natural gas is available. Natural gas is 
usually obtained at high pressures and a throttle 
will be incorporated to reduce it to the desired 
inlet pressure. 

The single-cylinder engine on which the develop- 
ment work was carried out has a bore of 12 in. and a 
stroke of 15 in. and ran at 428 r.p.m. Air and gas 
were fed to it under pressure by Root’s-type 
blowers. The major change made to the engine 
itself was in the cylinder head. The head used 
contained an air inlet and a water-cooled exhaust 
valve and a normal air-starting valve. Besides 
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these, there was an additional poppet valve, 
operated by a push rod from the camshaft, for the 
admission of gas. A section through the gas mani- 
fold and cylinder head, showing the gas-inlet valve, 
is given in Fig. 1. From the valve diagram 
shown in Fig. 2 it can be seen that the engine 
operates on a four-stroke cycle and that gas is only 
admitted to the cylinder when the exhaust valve is 
closed. As the air is admitted through a separate 
valve, full scavenging of the cylinder can be obtained 
as in the normal supercharged oil engine working 
on the Buchi principle. Butterfly valves in both 
the gas and air-inlet pipes, operated by a mechanical 
governor, were used to control the mixture at 
varying loads, as this arrangement was found to 
give the best performance over the load range. 





The compression ratio chosen for the single-cylinder 
engine was 10 to 1, which is about the optimum for 
town’s gas having a hydrogen content as high as 
50 percent. Fig. 3 shows the performance obtained. 
During the tests the conditions in the cylinder 
were followed on a Sunbury oscilloscope, and at no 
time was detonation observed. The maximum 
pressure attained in the cylinder at a b.m.e.p. of 
120 Ib. per square inch was 740 Ib. per square inch 
and the engine ran for 600 hours at this setting. 
A performance check was made every five days. 
Following these tests the company selected 
another of their engines, a type F4AU unit used 
in the works power house, for conversion to @ 
pressure-charged gas engine. It was an oil engine 
of 11-in. bore and 15-in. stroke with spark ignition. 
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“ SHERPA ” 


RESEARCH AIRCRAFT. 


SHORT BROTHERS & HARLAND, LTD., BELFAST. 
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AIRCRAFT 


IN FLIGHT. 











Fie. 2. Ati-Movine Wine Tre. 


New cylinder heads similar to those used on the 
single-cylinder engine were fitted, and an exhaust- 
driven Brown Boveri supercharger mounted on the 
engine was used to deliver air to the cylinders at 
2 Ib. per square inch. After being passed through 
an intercooler the air temperature at inlet was 
about 70 deg. F. The town’s gas was fed to a 
Root’s-type blower at 5-in. water gauge and raised 
to 6 Ib. per square inch; this also being cooled to 
about 70 deg. F. before being fed to the engine. 
Current for ignition was supplied by a high-tension 
magneto driven from the free end of the camshaft. 
A rocking shaft, which can be seen in Fig. 4, 
opposite, was coupled to the governor and oper- 
ates both the air and gas throttles by means 
of an adjustable linkage, and one throttle was 
provided for each cylinder to facilitate balancing 
es charge, and hence the load, equally between 
them. 

The engine operated successfully at loads giving 
a brake mean effective pressure of 130 lb. per 
Square inch and a gas consumption of 6,800 
B.Th.U.’s per brake horse-power per hour, which 
corresponded to a brake thermal efficiency of 
37:4 per cent., equivalent to an oil-engine con- 
sumption of 0-368 Ib. per brake horse-power per 
hour with a fuel of 18,500 B.Th.U.’s per lb. calorific 
value. The brake horse-power obtained at 428 
T.p.m. on this engine was 60C, and a considerable 
amount of continuous running has now been 
Successfully carried out. As a result, the new range 
of engines has been introduced and orders have 
already been received from Canada and from the 
Shell Petroleum Company, Limited. 


THE “SHERPA” RESEARCH 
AIRCRAFT. 


Fo.iow1ne the first public flight demonstration 
of the Sherpa research aircraft at Aldergrove 
aerodrome in Northern Ireland on Friday, Decem- 
ber 4, some further particulars of its construction 
and characteristics were given by its designer, Mr. 
David Keith-Lucas. The tailless Sherpa aircraft, 
which was described briefly on page 544, ante, and 
has been constructed by Short Brothers and Harland, 
Limited, Queen’s Island, Belfast, is illustrated in 
flight in Fig. 1; Fig. 2 shows the all-moving 
wing-tip control surface which is used in place of 
the conventional trailing-edge surfaces normally 
serving as elevons. The Sherpa is intended for 
investigating the behaviour at low speeds of the 
“* aero-isoclinic ’’ wing (i.e., a wing which retains a 
constant angle of incidence at the wing tips under 
bending loads) and all-moving control surfaces. 
This type of wing is particularly suitable for military 
aircraft which are required to be capable of long- 
range flights at high altitude, and yet must be able 
to manceuvre at high speed at low altitude. 

For such applications, a highly swept-back wing, 
of reasonably large aspect ratio to give the high- 
altitude performance, is desirable, and the all- 
moving wing-tip offers a means of overcoming the 
attendant problems of longitudinal stability and 
aileron reversal that are present on large-span 
swept-back aircraft with conventional aileron and 
elevator controls. The tendency for wing-tip 
stalling at low speeds is also avoided. Another 





advantage claimed for the wing-tip control is that 


the rolling movement associated with sideslip is 
much smaller. Since the effectiveness of the all- 
moving wing-tip is not dependent on the torsional 
stiffness of the main wing surface, it becomes 
possible to take advantage of the “ aero-isoclinic ”’ 
form of wing construction proposed by Professor 
G. T. R. Hill, in which the flexural axis of the wing 
is situated well aft, and the loss of tip incidence 
under flexural loads is counteracted by the twist 
of the wing. 

In the Sherpa, the main spar taking the bending 
loads, situated at 25 per cent. chord, comprises 
upper and lower laminated wooden planks, and 
has no shear web; the torsional loads are resisted 
by a torsion box situated well aft, comprising two 
plywood shear webs at 35 per cent. and 60 per cent. 
chord, and the plywood skin; the rear web and 
the torsion-box skin have thick centre laminations. 
To ensure that the forward part of the wing offers 
no torsional resistance, there is a discontinuity of 
the leading-edge ribs and lower leading-edge skin 
just forward of the lower spar boom. The main 
ribs are of light alloy between the 25 per cent. 
boom and the 35 per cent. shear web, and are of 
spruce and plywood construction in the torsion-box 
section. 

The wing is a single unit, attached to the fuselage 
at three points at its centre section, which com- 
prises two robust metal ribs joined at their aft end 
to form a V, and braced spanwise by heavy-gauge 
transverse diaphragms. The attachment points are 
at the V joint and at the 35 per cent. position on 
each centre-section rib. The moving wing tips, of 
spruce and plywood, have an octagonal-section built- 
up metal spar at 23 per cent. chord, a continuation 
of which is supported in two self-aligning bearings 
in two of the main-wing ribs. The moving wing 
tips are provided with anti-balance tabs. On the 
inboard part of the wing, pneumatically-operated 
split flaps are hinged to outriggers on the underside 
of the wing. The moving tips are operated from a 
conventional control column which is pivoted to a 
fore-and-aft torque tube below the pilot’s seat. 
Below and parallel to the torque tube is a tubular 
drag link attached at its forward end to the lower end 
of the control column, and connected at its rear end 
to a yoke hinged to the aft end of the torque tube. 
The drag link transfers direct up-and-down move- 
ment to the wing tips, through bell-crank and 
universally-jointed push rods and levers, while 
differential movements of the wing tips are provided 
by rotation of the torque tube. 

The Sherpa is driven by two 350-lb. thrust 
Turbomeca Palas jet engines, installed in the upper 
part of the fuselage aft of the pilot, and arranged at 
10 deg. to the aircraft centre line. The jet pipes 
emerge at each side just aft of the wing trailing edge. 
The engine bay is isolated by fireproof bulkheads 
and a sheet-steel floor spanning the fuselage. Two 
25-gallon fuel tanks are carried in the fuselage 
below the engine floor, and additional petrol tanks 
are provided for starting the engines ; two of these, 
for starting in flight, are discharged by the aircraft 
pneumatic system. 

A fixed tricycle undercarriage is fitted. An 
anti-spin parachute is housed in the tail of the 
fuselage, and can be released by the pilot through 
a cable-and-tie rod system. In therear part of the 
fuselage is fitted an automatic observer and a 
velocity-acceleration recorder. For providing elec- 
trical power for the radio, instruments and 
other services, a wind-driven generator, charging 
storage batteries, is installed in the nose of the 
aircraft. 

The principal dimensions of the Sherpa are as 
follow: overall length, 31 ft. 103 in.; height, 
9 ft. 1-12 in.; wing span, 38 ft. The gross wing 
area is 261-5 sq. ft. and the area of the moving 
wing tips is 23-5 sq. ft. The sweep-back, on the 
leading edge, is 42 deg. 22 min. The wing is of the 
Piercy 425 aerofoil section, and has a root incidence 
of + 1 deg. 49 min., and a tip incidence of 
— 6deg.4min. It has a negative dihedral of 1 deg. 
The wing tips have a maximum range of movement, 
with pure fore-and-aft movement of the control 
column, of 5 deg. up and 17 deg. 30 min. down; with 
pure lateral movement of the control column, 
9 deg. up and down; and with maximum oblique 
movement of the control column, 9 deg. up and 





26 deg. 30 min. down. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


ConsTRUCTION OF NEW COLLIERY aT MONKTONHALL 
—The Scottish Division of the National Coal Board 
announce that the first sod is to be cut on December 16 
at Monktonhall, Dalkeith, Midlothian, at the inaugura- 
tion of a large new colliery. It is expected to produce 
eventually about 4,000 tons of coal a day. The con- 
tract for the sinking of the shafts has not yet been 
placed, but the work, it is stated, will go to a British 
contractor. 





Launcuine Sratistics.—Three launches from Clyde 
shipyards, during November, aggregating 17,300 tons 
gross, brought the river’s total for the first 11 months 
of the year to 327,143 tons gross, a decrease of 29,454 
tons compared with the corresponding period of last 
year. Total launches from East Coast yards in the 
same period amounted to 76,896 tons, as against 
71,138 tons up till the end of November, 1952. 





SHares For Empioyers.—Mr. T. R. Miller, chair- 
man and managing director of the Motherwell Bridge 
& Engineering Co., Ltd., suggested at a luncheon 
meeting in Glasgow on November 26 of the Scottish 
Region of Aims of Industry, Ltd., that steel shares 
should be made available to employees in the indus- 
try. Mr. R. Sewill, director-general of Aims of 
Industry, said that stock exchanges throughout the 
country had neglected the “ cloth-capped worker.” 
He believed that an employee should have a stake in 
his own firm. The negotiations should be done through 
the firm and every facility offered. 





Forecast OF THE Env or Coat ControLt.—Com- 
plete freedom from controls in the distribution and 
selling of coal ‘‘ sooner than generally expected ’’ was 
forecast on November 26 by Mr. J. W. Anderson, 
marketing manager, Central (East and West) Areas, 
Scottish Division of the National Coal Board. Mr. 
Anderson was addressing the Scottish section of the 
Institute of Fuel in Glasgow. ‘‘ We have become so 
used to the control of coal that it has almost become 
accepted as a normal part of our commercial life,” he 
said. They could be assured, he continued, that the 
Coal Board. would not fail to have their reorganisation 
ready for such a step. 





PROPOSED PiER EXTENSION aT RotHEsAy.—Rothe- 
say Harbour Trust decided on November 26 to delay 
the consideration of plans to extend the West Pier 
and to erect new buildings until some experience had 
been gained of the working of the vessels now being 
built by British Railways, which are to carry passen- 
gers, cargo, and vehicles. Plans before the Trust call 
for an estimated expenditure of 123,8601., but it was 
intimated that the cost might be reduced by a modifica- 
tion of the plans. 





EFFICIENCY AND Propvuctivity.—Plant engineers 
were probably more concerned with productivity than 
anyone else, said Mr. J. C. Veale, President of the 
Institution of Incorporated Plant Engineers, speaking 
at the annual dinner of the Glasgow area branch on 
November 25. Mr. John Malley, chairman of the 
Glasgow Productivity Committee, also paid tribute to 
plant engineers, who, he said, sought to increase the 
operational efficiency of plant and thereby benefit the 
community. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


Tyne SHrpsvuiLDine Inpustry.—Preliminary figures 
show that the shipbuilding output on the Tyne this 
year will comprise 26 vessels, aggregating 219,000 gross 
tons, compared with 25 vessels totalling 194,548 tons 
last year. Three launches are planned for this month. 
Clelands (Successors), Ltd., Willington Quay, are to 
launch the small tanker Nisr about the middle of 
December. On Decembe 21, Swan Hunter, and 
Wigham Richardson Ltd., Walker, will have the 
Capitan Kostis ready for launching and on December 
30, Vickers-Armstrongs Ltd., Walker, will launch the 
7,800 tons cargo liner Lycaon for the Blue Funnel Line. 
Ships completed during the year are expected to total 
27 representing nearly 250,000 tons. This is 
more than 50,000 tons higher than last year’s figure. 





New Coat Seams In NoRTHUMBERLAND.—Speaking 
at Dudley, Northumberland, on November 28, Mr. 
James Bowman, chairman of the Northern Northum- 
berland and Cumberland Division of the National Coal 
Board, said that, following the discovery of two new 
seams at Dudley, the life of the local colliery would be 
prolonged by another 20 years. Mr. Bowman, who 


was opening extensions to Dudley Miners’ Welfare 
Hall, said the seams to be worked were the Bottom 
Bensham and the Busty. They were less than 3 ft. 
thick. Thinning seams were a problem in many parts 
of the Northumberland coalfield. 





TRAINING OF YOUNG MEN FOR MANAGERIAL Posts.— 
A voluntary post-apprenticeship training scheme is to 
be started at the Walker-on-Tyne yard of Vickers- 
Armstrongs Ltd., to train young men for posts as 
chargehands, supervisors and also for top-level mana- 
gerial posts. hen a vacancy occurs it will be adver- 
tised at the yard and a committee will select suitable 
candidates for consideration by the management. 
Reference to the scheme was made at. the annual prize- 
giving to apprentices, when Captain J. E. Sissmore, 
personnel manager, said that technical skill remained 
of the highest importance, but human relationships, 
organisation and administration should also be used to 
get the best results. He also mentioned a plan for a 
new workshop to give practical training to employees. 
Captain Sissmore said that 25 per cent. of the appren- 
tices were attending evening classes, compared with 
only 10 per cent. some years ago. 





Imports OF Russian MANGANESE ORE.—The first 
cargo of Russian manganese ore imported into the 
River Tees in 17 years has been brought to the river 
by the Panamanian ship Paz, which brought 8,800 tons 
from the Black Sea. Another cargo of 8,000 tons is 
expected from the same source in January. 





UNEMPLOYMENT IN TYNESIDE SHIPYARDS.—During 
the past few weeke unemployment among Tyneside 
shipyard employees has increased by 50 per cent. owing 
to the completion of a number of contracts. Latest 
official figures show that 1,220 shipyard employees are 
unemployed, compared with 800 a month before. 





OrE Imports TO Consett IROoNwoRKS.—Since the 
inauguration of a new ore-discharging plant at Tyne 
Dock, the Consett Iron Co., Ltd., have decided to 
cease importing ore via the River Wear and to con- 
centrate on the Tyne Dock plant. In the past, the 
company have imported a quarter of their ore needs 
through the River Wear; this resulted in important 
business for the river, where ore imports have been 
steadily increasing. The Consett company state that 
it is more economical to concentrate imports from one 
point. In the first ten months of this year, 211,000 
tons of ore were imported into the Wear, out of total 
imports of general merchandise totalling about 500,000 
tons. 


LANCASHIRE AND SOUTH 
YORKSHIRE. 


COLLIERY TO BE CLOSED.—Rotherham Main Colliery, 
which was sunk in the 1880's, is to be closed because 
the coal is too far out to be worked economically, and 
modernisation of the plant would be too expensive in 
view of the future life of the pit. Only two faces in 
the Barnsley seam are being worked and their finish 
will mark the end of the colliery. The average weekly 
output is 2,772 tons. The adjacent coke-oven plant is 
not affected by the proposals. Face workers will be 
transferred to neighbouring pits, and an effort is to be 
made to find work for the surface men. 





GOVERNMENT OFFICES MErRGED.—With the dis- 
appearance of some controls on industry it has been 
found practicable to merge the work of the East and 
West Ri i regional offices of the Board of Trade 
and the Ministry of Supply. The Board of Trade 
regional controller, Mr. J. , + an is to be the regional 
controller, acting from his Leeds office, for the Board 
of Trade, the Ministry of Supply and the Ministry of 
Materials. At Sheffield the combined sub-office of 
these ministries is in charge of Mr. E. R. B. Harlock. 
Mr. W. Fletcher, who has been Ministry of Supply 
regional controller, has returned to private practice as a 
chartered mechanical engineer. 





THE ASSOCIATESHIP IN METALLURGY OF SHEFFIELD 
University.—The Registrar of Sheffield University, 
Dr. A. W. Chapman, states that new arrangements for 
obtaining an associateship in metallurgy at Sheffield 
University have greatly enhanced the value of the 
award. The new arrangements call for a period of 
full-time study in the university, and students are 
deriving great benefit from this, with the result that a 
higher standard is attained. 


THE MIDLANDS. 


THE PropvucrTion OF THE FERGUSON TRACTOR.— 
Under an agreement between Massey-Harris-Ferguson, 
Ltd., and the Standard Motor Co., Ltd., Coventry, 
Ferguson tractors will be constructed by the latter 





company for a period of twelve . Provision is also 
made for the production by the Standard Company 





of a new large tractor, which also will be marketed 
by Massey-Harris-Ferguson, Ltd. 





Exports By SMALL MANUFACTURERS.—Major C. R. 
Dibben, chairman of the Midland Regional Board for 
Industry, speaking in Birmingham on November 24, 
said that much greater attention to export markets 
was still needed, especially on the part of small firms. 
Often these small undertakings had no export organisa- 
tions of their own, but Birmingham had a large number 
of export merchants, who between them covered the 
entire world, and he suggested that greater use should 
be made of these facilities. 





THE Two-MiLLtiontH Austin Motor VEHICLE.—On 
November 26, the Austin Motor Co., Ltd., at Long- 
bridge, Birmingham, produced their 2,000,000th 
vehicle, an A.40 saloon car. The production of the 
first million vehicles took 40 years, but only seven years 
were needed for the second million. The company now 
employ over 19,000 persons at their Longbridge factory, 
and produce more than 200,000 vehicles a year. 





THE ConpiTIon oF MipLanp Roaps.—The Midland 
Regional Board for Industry have joined the group of 
industrial interests that is pressing for the immediate 
improvement of roads in the Midlands. The Board 
were asked by the Ministry of Transport to give their 
views on the present roads and bridges in the area, and 
reported that congestion is so bad in the Birmingham- 
Wolverhampton district that it is difficult to single out 
a particular case. They observe that the existing 
roads and bridges are quite inadequate to deal with the 
industrial traffic, which has almost doubled since before 
the war, and they criticise the road surfaces in Birming- 
ham, the Black Country and Coventry. 





RESUMPTION OF Futt Time at Motor-Car Works. 
—Owing to the curtailed delivery of bodies, Jaguar 
Cars Ltd., Coventry, were recently compelled to adopt 
a four-day week, but with the resumption of normal 
supplies, the company recently announced the immedi- 
ate resumption of full-time working on the five-day 
week. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


CoLuieRY DEVELOPMENTS IN SouTH WaLEs.—The 
South Western Division of the National Coal Board 
are to undertake two further large schemes of colliery 
development. It was estimated that several millions 
of pounds would be involved. The first is at Hafody- 
rynys Colliery, which was sunk in 1913. The present 
pit shafts are to be abandoned and reserves of 53,000,000 
tons of coal are to be worked by a drift mine from a 
new surface. Full production, which is calculated will 
be more than 800,000 tons a year, is expected to be 
reached in 1961. The other scheme is for Cwmtillery 
Colliery, Monmouth. The life of the pit sunk in 1850 
is to be extended 25 years by greater mechanisation. 
The annual output will be increased to 450,000 tons. 
The pre-Christmas spurt in the output of coal in the 
South Wales and Monmouthshire coalfield continues. 
In the week ended November 21 the output was 
500,702 tons, and the provisional figure for the week 
ended November 28 is 512,881 tons. 





Srret Output Recorp.—In the week ended Novem- 
ber 28 last, the open-hearth furnaces at the Ebbw Vale 
steelworks of Richard Thomas and Baldwins Ltd., 
set up a new output record of 6,200 tons for a normal 
working week. The previous best was 6,152 tons, 
which was achieved in the week ended August 22 this 
year. 





Hie Coat anp Coke Exports.—The tota. export 
of coal and coke to home and foreign destinations 
from the South Wales ports in the week ended Novem- 
ber 29 was the highest for more than three years. 
It amounted to 180,503 tons. Swansea dealt with the 
largest tonnage since the figures for the week ended 
September 3, 1950, and Port Talbot’s shipment was 
the highest since the week ended July 9, 1950. 





Mitt ror Soya Brans, Carpirr.—The first consign- 
ment of soya beans from America for the new mill 
erected at the East Dock, Cardiff, by Spillers Ltd., has 
been received. It amounted to 5,000 tons. Oil will 
be recovered from the beans, and animal feeding stuffs 
will also be produced. 





Enoineers’ Srrike.—The one-day token strike 
by members of the various engineering unions on 
December 2 resulted in an almost complete stoppage 
of ship-repair work at all the South Wales ports. 
Steelworks, general engineering establishments, and 
many firms on the local trading estates were affected. 
It is estimated that about 20,000 employees were idle 
as a result. 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
celumn shall reach the Editor not later than Monday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF THE RUBBER INDUSTRY.—Midland 
Section: Monday, December 14, 5 p.m., James Watt 
Memorial Institute, Birmingham. ‘ Rubber Processing 
Equipment,” by Mr. J. W. Denson. Manchester Section : 
Monday, December 14, 6.15 p.m., Engineers’ Club, 
Manchester. ‘‘ Education in the Rubber and Plastics 
Industries,” by Mr. J. Maitland-Edwards and Dr. F. H. 
Cotton. Merseyside Section: Monday, December 14, 
7 p.m., Electricity Supply Showrooms, Whitechapel, 
Liverpool. ‘‘ Instruments and Their Use in the Rubber 
Industry,” by Mr. W. J. Pearson. 


SOCIETY OF ENGINEERS.—Monday, December 14, 
5.30 p.m., 17, Victoria-street, S.W.1. Annual Meeting. 
Thursday, December 17, 6 p.m., 17, Victoria-street, S.W.1. 
Section Meeting. Various short papers. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Radio 
Section: Monday, December 14, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on ‘‘ Will Transistors 
Oust Receiving Valves ? ’”’ opened by Mr. E. H. Cooke- 
Yarborough. North-Eastern Centre : Monday, December 
14, 6.15 p.m., Nevills Hall, Westgate-road, Newcastle- 
upon-Tyne. ‘“‘ The Testing and Specification of Bushings 
in Relation to Service Conditions,’’ by Mr. H. Barker and 
Mr. H. Davies. Mersey and North Wales Centre: 
Monday, December 14, 6.30 p.m., Town Hall, Chester. 
“ Electricity in Farm Crop-Drying,” by Mr. C. A. 
Cameron Brown and Mr. P. G. Finn-Kelcey. North 
Midland Centre: Tuesday, December 15, 6.30 p.m., 
Offices of the Yorkshire Electricity Division, 1, Whitehall- 
road, Leeds. Discussion on ‘“ Criticism of Technical 
Education,” opened by Mr. G. A. Haigh and Mr. G. 
Auton. London Students’ Section: Tuesday, December 
15, 7 p.m., Victoria-embankment, W.C.2. “A High- 
Voltage Laboratory,” by Mr. R. E. James. Supply 
Section: Wednesday, December 16, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Design Features of the Semi- 
Outdoor Power Station at Ince,” by Mr. F. H. S. Brown. 


INSTITUTE OF MARINE ENGINEERS.—Monday, Decem- 
ber 14, 6.30 p.m., 85, The Minories, E.C.3. Junior Lec- 
ture on “‘ Boilers,” by Mr. R. E. Zoller. 


INSTITUTE OF PACKAGING.—Northern Area: Monday, 
December 14, 6.30 p.m., Old Nag’s Hotel, Manchester. 
Brains Trust on “‘ Road, Rail and Air Transport.” 


INSTITUTE OF METALS.—Scottish Local Section : Mon- 
day, December 14, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow, C.2. ‘‘ Corrosion, Particularly under Marine 
Conditions,” by Dr. P. T. Gilbert. Birmingham Local 
Section: Wednesday, December 30, 6.30 p.m., James 
Watt Memorial Institute, Birmingham. “ Metals in 
Telecommunications,’”’ by Mr. C. E. Richards. 


INSTITUTE OF FUEL.—North-Eastern Section : Monday, 
December 14, 6.30 p.m., King’s College, Newcastle-upon- 
Tyne. Discussion on ‘ Domestic Heating,” opened by 
Mr. J. S. Hales and Miss Mary Leigh. (Followed by 
informal dinner.) Midland Section: Thursday, Decem- 
ber 17, 6 p.m., Imperial Hotel, Temple-street, Birming- 
ham. Discussion on ‘‘ The Points System for Coal 
Evaluation.” Scottish Section : Thursday, December 17, 
7 p.m., North British Hotel, Edinburgh. Discussion on 
“Training in Fuel Technology.” Institute: Tuesday, 
December 22, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. 
“ The Festival Hall Heat Pump,” by Mr. P. E. Montag- 
non. 

TIMBER DEVELOPMENT ASSOCIATION.—Monday, 
December 14, 6.45 p.m., Leeds College of Commerce, 
Leeds. ‘Secondary Wood Products,” by Mr. C. N. 
Kirkland. Wednesday, December 16, 7 p.m., Ministry 
of Works, Willesden, N.W.10. “‘ Use of Timber in 
Building,” by Mr. R. P. Woods. Thursday, Decem- 
ber 17, 7.30 p.m., Purchasing Officers’ Association, Royal 
Hotel, Dundee. ‘“ Uses of Timber,” by Mr. W. T. Hall. 


INSTITUTION OF PRODUCTION ENGINEERS.—Sheffield 
Section : Monday, December 14, 6.30 p.m., Grand Hotel, 
Sheffield. ‘ Heavy-Armoured Vehicle Fabrication,” by 
Mr. J. W. Brind. Derby Section: Monday, December 14, 
7 p.m., Midland Hotel, Midland-road, Derby. “ Effective 
Utilisation of Materials,” by Mr. F. Nixon. Yorkshire 
Section : Monday, December 14, 7 p.m., Hotel Metropole, 
Leeds. ‘Cutting Tool Research.” by Mr. G. V. Stabler. 
Oxford Section: Monday, December 14, 7.15 p.m., 
Randolph Hotel, Oxford. ‘‘ Mass Production of Refrig- 
erators,” by Mr. A. O’B. Brandon. Manchester Section : 
Monday, December 14, 7.15 p.m., College of Technology, 
Manchester. ‘Size Control in Engineering Industry,” 
by Mr. J. Loxham. Cornwall Section: Wednesday, 
December 16, 7.15 p.m., Cornwall Technical College, 
Redruth. “Economic Use of Materials,” by Mr. 
M. P. H. A. Le Vie. London Section: Thursday, 
December 17, 7 p.m., Royal Empire Society, Northum- 
berland-avenue, W.C.2. “ Fundamentals of Gauge 
Design,” by Mr. K. J. Hume. 


INSTITUTION OF ENGINEERING INSPECTION.—W olver- 





hampton Branch: Monday, December 14, 7.30 p.m., 
Compton Grange, Compton-road, Wolverhampton. 
** Radiography in Engineering,” by Mr. T. G. Smith. 


JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Monday, December 14, 7.30 p.m., Livesey Clegg House, 
Union-street, Sheffield. ‘Some Aspects of Railway 
Electrification,” by Mr. W. D. Sheers. Institution: 
Tuesday, December 15, 6.30 p.m., Babcock and Wilcox, 
Ltd., Salisbury Square House, Salisbury-square, E.C.4. 
Film: ‘‘ Steam for Power.” 

SHEFFIELD SOCIETY OF ENGINEERS AND METAL- 
LURGISTS.—Monday, December 14, 7.30 p.m., The Univer- 
sity, St. George’s-square, Sheffield. ‘Annual Meeting. 
“ Deltic Light-Weight Diesel Engine,” by Mr. E. 
Chatterton. 

INCORPORATED PLANT ENGINEERS.—Dundee Branch : 
Monday, December 14, 7.30 p.m., Mathers Hotel, Dundee. 
Discussion on ‘‘ Metallurgy.” South Wales Branch: 
Tuesday, December 15, 7.30 p.m., Mackworth Hotel, 
Swansea. Open Discussion Meeting. Glasgow Branch: 
Wednesday, December 16, 7 p.m., 425-427, Sauchiehall- 
street, Glasgow. ‘‘ Fuel Oils,’”’ by Mr. Peter Wilson. 
Blackburn Branch: Thursday, December 17, 7.30 p.m., 
Grosvenor Hotel, Lord-street, Blackburn. Discussion 
on “ Hydraulics in Industry.” Birmingham Branch: 
Friday, December 18, 7.30 p.m., Imperial Hotel, Birming- 
ham. ‘“ Industrial Safety,” by Mr. E. E. Jellife. 


ROYAL SOcIETY OF ARTS.—Tuesday, December 15, 
5.15 p.m., John Adam-street, W.C.2. ‘“‘ Scientific and 
Technical Aspects of the Everest Expedition,” by Mr. 
Wilfred Noyce. Wednesday, December 16, 2.30 p.m., 
“Work of the Wright Brothers for Aviation,” by Mr. 
J. Laurence Pritchard. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Decem- 
ber 15, 5.30 p.m., Great George-street, S.W.1. ‘‘ Pimlico 
District Heating Undertaking of the City of West- 
minster,” by Mr. G. C. Carrothers, Mr. Bryan Donkin 
and Mr. A. E. Margolis. 

INSTITUTE OF REFRIGERATION.—Tuesday, December 
15, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Absorption 
Refrigeration,” by Dr. G. G. Haselden. 

CHEMICAL ENGINEERING GROUP.—Tuesday, December 
15, 5.30 p.m., Geological Society’s Apartments, Burling- 
ton House, Piccadilly, W.1. ‘“ Instruments for Quality 
Control,” by Mr. G. C. Eltenton. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND.—Tuesday, December 15, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. “Factors in Design and 
Lubrication of Journal Bearings,” by Professor A. S. T. 
Thomson, Professor A. W. Scott, Mr. W. Ferguson and 
Dr. H. L. McBroom. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, December 15, 6.30 p.m., 2, Savoy-hill, 
W.C.2. ‘* Radio and Television Servicing,’’ by Mr. A. J. 
Lillicrap. 


SociETy OF INSTRUMENT TECHNOLOGY.—Tuesday, 
December 15, 7 p.m., 26, Portland-place, W.1. “ Sec- 
tional Paper Machine Drives with Electronic Control,” 
by Mr. T. E. Barany. 

BRITISH INSTITUTION OF RADIO ENGINEERS.—West 
Midlands Section: Tuesday, December 15, 7.15 p.m., 
Technical College, Wulfruna-street, Wolverhampton. 
Discussion on “ Printed Circuits: General Principles 
and Applications of the Foil Technique.” 7 


NEWCOMEN SOoOcIETY.—Wednesday, December 16, 
5.30 p.m., Science Museum, 8.W.7. ‘* Engineers of the 
English River Navigations, 1620-1760,” by Dr. A. W. 
Skempton. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, December 16, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. 
“Some Questions About the Steam Locomotive,” by 
Dr. W..A. Tuplin. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Y orkshire 
Branch: Wednesday, December 16, 6.30 p.m., Great 
Northern Hotel, Leeds. ‘‘ Handling of Bulk Cement,” 
by Mr. W. N. Espie. 


DIESEL ENGINE USERS ASSOCIATION.—Thursday, 
December 17, 2.30 p.m., Caxton Hall, Victoria-street, 
8.W.1. Discussion on (i) ‘‘ Report on Heavy Oil Work- 
ing Costs and Performance, 1952”; and (ii) ‘‘ Operating 
Problems.” 


INSTITUTION OF MINING AND METALLURGY.—Thursday, 
December 17, 5 p.m., Geological Society’s Apartments, 
Burlington House, Piccadilly, W.1. (i) “ Origin of the 
Northern Rhodesia Copper Deposits,” by Mr. J. H. M. 
McNaughton; and (ii) ‘‘ Prospecting and Ore Genesis 
in Northern Rhodesia,’ by Mr. W. G. Garlick. 

INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Branch: Thursday, December 17, 6 p.m., James Watt 
Memorial Institute, Birmingham. Annual Meeting. 
Institution: Friday, December 18, 5.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. (i) “‘ The New British 
Standard System of Limits and Fits,” by Mr. H. G. 
Conway ; and (ii) ‘“‘ The Practical Application of the 
New British Standard System of Limits and Fits,” by 
Mr. G. J. Pearmain. 





PERSONAL. 


Tue Rr. Hon. THE Eart or Feversuam, D.S.O., 
D.L., has succeeded the Rt. Hon. tHe Ear or Dun- 
more, V.C., D.S.0., M.V.O., as President of the Timber 
Development Association, 21, College-hill, London, 
E.C.4. 

The officers elected at the annual general meeting of 
the Junior Institution of Engineers, 39, Victoria-street, 
London, S.W.1, held on November 27, comprised: as 
chairman, Mr. S. G. CLarK; as vice-chairmen, Mr. 
A. 8. Laptry and Mr. J. H. Smarpz; as honorary 
editor, Mr. W. N. Staron-Brvan ; as honorary trea- 
surer, Mr. 8S. H. Hows, M.I.Mech.E.; as honorary 
librarian, Mr. J. A. RoBerts; and as members of 
Council, Mr. C. Hunntetn, Mr. W. C. C. Bauy, Mr. 
J. E. Gray, and Mr. R. J. HERBERT. 

After two years’ voluntary service with the Ministry 
of Supply as director-general of electronics production, 
Mr. N. C. Ropertson, M.B.E., F.R.S.A., A.LE.E., 
M.Brit.I.R.E., M.I.P.E., has now resumed his civilian 
duties as deputy managing director of E. K. Cole Ltd., 
Southend-on-Sea, Essex. 

Mr. A. N. Sprices, O.B.E., M.I.P.E., has been 
appointed managing director of Hawker Aircraft Ltd., 
Kingston-on-Thames, and Hawker Aircraft (Black- 
pool) Ltd., Blackpool. Mr. J. T. Lipsury, J.P., is 
succeeding Mr. Spriggs as general manager at Kingston, 
and Mr. E. H. Jerrerson, the present resident director, 
is taking over as general manager at Blackpool. Mr. 
E. G. Rusytuon, former personnel manager at Kings- 
ton and later assistant secretary, becomes secretary 
in place of Mr. Lidbury. 

Mr. J. D. Lewis, M.C., M.I.Mech.E., M.I.Loco.E., 
a partner in the firm of Fox and Mayo, Dashwood 
House, Old Broad-street, London, E.C.2, has relin- 
quished his partnership, but will continue his associa- 
tion with the firm in a consultative capacity. 

Mr. L. P. Brunt, B.Se.(Eng.), A.M.LC.E., has 
joined Messrs. Husband and Co., consulting engineers, 
of Sheffield, and 70, Victoria-street, London, S.W.1, 
to work on schemes for the treatment of sewage and 
refuse - 

Mr. A. H. Mappen, A.M.I.Loco.E., A.M.Inst.T., 
divisional motive power superintendent (Central 
Division), London Midland Region, British Railways, 
Manchester, took up the — of divisional 
motive power superintendent, Derby, on December 1. 

Mr. F. H. Brooxs has been appointed technical 
director of the Wellman Smith Owen Engineering 
Corporation Ltd., Parnell House, Wilton-road, London, 
S.W.1. Mr. Cyrm Brooxs has succeeded him as 
general works manager. 

Mr. E. J. MoVrt1, general manager of the Redheugh 
Iron and Steel Co. (1936) Ltd., Gateshead, County 
Durham, has been elected a director of the company. 


Mr. J. G. Sruart, B.Sc., has been appointed lecturer 
in civil engineering (soil mechanics) at Belfast Uni- 
versity. 

Following the death of Mr. J. F. Mitrzr, the late 
chairman of Fletcher Miller Ltd., Alma Mills, Hyde, 
Manchester, Mr. S. R. Mrtier has been appointed 
chairman. The other directors are Mr. R. T. MILLER, 
Mrs. M. AGATE and Mr. A. GroraE, F.C.L.S., the last- 
mentioned of whom is the secretary. 

Commanpzr K. H. S. Coney, C.M.G., has been 
appointed European adviser to the United Steel Com- 
panies Ltd., 17, Westbourne-road, Sheffield, 10. 

In consequence of the amalgamation of MassEy- 
Harris Co. Lrp., and Harry Frerevson Lrp., Coven- 
try, to form Massrey-Harris-Ferauson Ltp., certain 
organisational changes as they effect the Eastern 
Hemisphere have been made. Mr. WALTER LatrMan, 
who is a vice-president of the parent company and 
general manager of its European Division,-now returns 
to Toronto to occupy a position of greater responsi- 
bility in the reorganisation of the company’s head- 
office staff. Mr. E. W. Youne, formerly director of 
distribution in the British Ferguson organisation, now 
becomes a vice-president of the ae company and 
managing director of its Eastern Hemisphere division. 
Mr. W. W. Mawurxney, who has been a charge of the 

arent com *s export division,‘ becomes vice- 
sae oak onal entaph of the Eastern Hemi- 
sphere export division. ; 

Mr. G. T. Gepcr has been appointed assistant 

neral manager, Short Brothers and Harland Ltd., 

‘ast. He is succeeded as works manager by MR. 
B. PENNEY. i 

Mr. E. Tonxrnson, B.Sc. (Econ.), has been appointed 
full-time organising secretary to the Birmingham 
Productivity Association. 

Mr. G. W. Baker, 109, Redesdale-gardens, Adel, 
Leeds, 6, has been appointed resident fork-truck sales 
engineer, Coventry Chnax Engines Ltd., for Yorkshire, 
Durham and Northumberland. Mr. J. Twiacrns, 
lately of the London Brick Co. Ltd., has joined the 
fork-truck technical-sales department of .the firm, 





Coventry, to deal with technical inquiries. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 
Registered at the General Post Office as a Newspaper. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 


ENGINEERING, LESQUARE, LONDON. 
Telephone Numbers : 
TEMPLE BAR 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ENGINEERING Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.’’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 





ENGINEERING may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months, payable in 
advance :— 

For the United Kingdom and all 

places abroad, with the exception 

of Canada 
For Canada 


Subscriptions for periods less than twelve months 
are based on the price of a single copy, namely, 2s. 3d. 
post free. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements can be obtained 
on application to the Manager. The pages are 12 in. 
and 9 in. wide, divisible into four columns 2} in. 
wide. Serial advertisements will be inserted with all 
garner regularity, but absolute regularity cannot 
guaranteed. 


The charge for advertisements classified under the 
headings of ‘‘ Appointments Open,” ‘‘ Situations 
Wanted,”’ ‘‘ Tenders,” etc., is 10s. for the first four lines 
or under, and 2s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 30s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Monday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received 16 days previous to the date of publication, 
otherwise it may be impossible to submit proofs for 
approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two year 
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THE BACKGROUND OF THE 
WRIGHTS. 


Tue “ Local Boy Makes Good ” theme has always 
been attractive to moralisers, and, happily, there 
has always been plenty of material for them to 
work on; for every boy has some locality to which 
he is indigenous, and, whether his story is written 
by a Samuel Smiles or an Arnold Bennett, it is 
bound to emphasise the axiom that “ Nothing 
succeeds like success.”’ There is, however, another 
aspect of the matter—not a very profitable one to 
examine, perhaps, since it is largely concerned with 
the hypothetical, but possessing some points of 
interest : it is the extent to which environment has 
been responsible for the character-forming that 
preceded the success. The difficulty—or, at least, 
one of the first of many difficulties—is to ascertain 
what part of the character of the adult man was 
innate, what part was due to his youthful environ- 
ment, and how much was the result of his contacts 
with other environments and personalities in his 
more mature years. The formal biographer, 
*jobbing backwards,” often exhibits a marked 
tendency to select the intermediate stages which 
most obviously conduce to the final result; as a 
rule, it is all that he can do. We do not recall, 
offhand, a single instance of a biographer of standing 
who actually grew up from boyhood in the company 
of his “‘ biographee.” 

On another page of this issue, we recount the 
circumstances leading up to that epochmaking event 
of 50 years ago, the first free flight by a mechanic- 
ally-propelled heavier-than-air machine. It was 
accomplished by the brothers Wilbur and Orville 





Wright on December 17, 1903, at Kitty Hawk, 


North Carolina—nearly 600 miles from their home 
in Dayton, Ohio. It is not surprising, therefore, 
that there is no mention of the event in vol. 76 of 
ENGINEERING, covering the second half of the year 
1903 ; but as only three American newspapers men- 
tioned it on December 18, and not one of those was 
published in Dayton, we may be excused, perhaps, 
for failing, as did the world in general, to recognise 
for several years the supreme importance of the 
occasion. Certainly, it was not due to any lack 
of interest in the subject, for we had devoted a con- 
siderable amount of space in previous years to 
reports and correspondence on the lifting power of 
aerofoils, and on August 14, 1903, had reviewed very 
critically a pamphlet, written in German, by a 
Hungarian who claimed to have arrived at “ the 
final solution of the problem of flight ’—Die 
endgiiltige Lésung des Flugproblems. Probably the 
Wrights never saw either the pamphlet or the 
review ; bearing in mind how far they had progressed 
by that time in the scientific investigation of the 
behaviour of aerofoils, they might have derived a 
certain amount of amusement from both. 

The Dayton to which Wilbur Wright was brought 
by his parents in 1867, at the age of one month, 
and where Orville was born in 1871, was a town of 
considerable size and importance even then, having 


65 |@ population of nearly 30,000. The first settlement 


was in 1796— incidentally, the first dwelling house 
still stands—but its growth was slow until, in 1829, 
the Miami and Erie Canal was completed from 
Cincinnati, 46 miles to the south, through Dayton. 


7 |It was continued to Lake Erie, at Toledo, in 1842. 


This waterway led to rapid developments, not pre- 
viously possible because the Miami river was not 
navigable ; between 1830 and the arrival of the 
Wrights the population of Dayton alone increased 
tenfold. It is now a quarter of a million within the 
city limits, and, within the immediate suburbs 
practically half a million. The canal ceased to 
operate as an organised undertaking as long ago as 
1877, though parts of it were still in use at the turn 
of the century; but by that time the town had 
become an important railway centre and its manu- 
factures were developing very rapidly. The Wright 
brothers spent their boyhood and youth, therefore, 
in a stimulating environment of industrial expan- 
sion, comparable in many ways to that of the 
Industrial Revolution in England. 

We do not recall at the moment which of the 
\teams that visited the United States under the 
auspices of the Anglo-American Council on 
Productivity visited Dayton; but, having our- 
selves had the opportunity to do so on two occasions 
within the present year, we have no hesitation in 
saying that, in that city, there is to be found ample 
evidence of the general urge to advance which is 
one of the most significant features of American 
industrial life. It was our privilege to meet there 
not only some of the leaders of local industry, but 
also a number of the rank and file who, probably, 
did not realise how enlightening their casual observa- 
tions could be to an observer from overseas. The 
whole history of the city and the region indicates 
that this is no recent development; it may be 
remarked that one Dayton firm, the National 
Cash Register Company, is commonly credited with 
having done more than any other to promote the 
high-pressure salesmanship which is so often 
regarded as a typically American institution. 

The valley of the Miami may have offered peculiar 
advantages to the early settlers, but it had also 
the drawbacks of being liable to occasional floods. 
The most disastrous of these occurred in 1913, 
when the greater part of the city was flooded to a 
depth of 8 ft. or more, 400 people were drowned, and 
the damage done was estimated at 100 million 
dollars. Within a matter of days, without appealing 
to any national Government agency, 23,000 citizens 
of Dayton subscribed over 2,000,000 dols. to investi- 
gate the cause of the flooding and the best means to 
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prevent it in future. The result was the con- 
struction of a system of dams and impounding 
basins which now effectively controls the vagaries 
of the Miami and its tributaries, the Stillwater and 
Mad Rivers, and Wolf Creek. The eventual cost 
was some 31 million dollars, the whole of which 
was raised locally and has now been paid off. 
Evidently, the independent pioneering spirit which 
actuated the early settlers has survived the alleged 
softening influences of the Twentieth Century. 

The Dayton that the Wrights knew in their 
youth, as contemporary photographs show, was a 
typically unfinished Middle West town, with 
buildings of timber and brick standing side by side 
along imperfectly paved streets that must have 
been lanes of dust in the summer and quagmires in 
winter ; but it had been laid out by men of vision, 
who planned for expansion, and was ready for that 
expansion when it came. It claims now to have 
the cleanest streets in America ; certainly they are 
among the widest—thanks to the farsighted city 
fathers of the past—and the best lighted of any 
that we have seen in any country. Geographically, 
the situation is favourable to development, with 
ample mineral resources within easy reach, and good 
reserves of labour available ; indeed, the situation 
probably “‘ made” Dayton, from the early days 
when it was a supply centre for the United States 
military forces in the war of 1812. Many English 
industrial centres have begun similarly, by the 
chance conjunction of needs and the means to satisfy 
them. That Dayton is now a centre of aeronautical 
research may be attributed in great measure to the 
Wrights, but it was a growing industrial centre 
before that stage was reached and, to that extent, 
it may be said that Dayton made the Wrights. 

Thereafter, the development became comple- 
mentary ; and those observers who attributed the 
greater American productivity, compared with 
British, to a greater availability of cheap power can 
find there considerable support for their arguments. 
The public utility company which supplies elec- 
tricity, gas, and heating steam—under the direction 
of a former assistant to T. A. Edison, the veteran 
Dr. Frank M. Tait—has played no small part in 
encouraging industrial development in the area by 
guaranteeing to supply whatever power might be 
needed by any firm wishing to come into the district 
or to expand a factory already there. The five 
large plants of General Motors now in Dayton—a 
direct development from the former Dayton Engin, 
eering Laboratories, founded by Charles F. Kettering 
and Edward A. Deeds in 1909, wherein were evolved 
the motor-car self-starter and many other auto- 
mobile and aircraft devices—could hardly have 
grown to their present dimensions except on a policy 
of ample and cheap power. Initially, many of 
Dayton’s 600 manufacturing establishments had 
their own power plants, but hardly any now retains 
its own station. The comparison with British 
conditions is marked. 

It may be that the Wright brothers would have 
accomplished what they did, wherever Fate had 
ordained their upbringing ; but the more that thesis 
is contemplated, the more improbable it appears. 
Even a natural genius usually owes much more 
to environment than is commonly recognised; a 
contention that is easier, to accept when it is 
realised how often and how readily environment is 
blamed for juvenile delinquency. If the one argu- 
ment is sound, the other cannot be wholly untenable. 
Race counts for much, but racial characteristics, 
traced far enough back, are again attributable 
mainly to environment ; to cite instances is unneces- 
sary—they are too numerous and too obvious. 
Dayton owes much to the Wright brothers and 
readily acknowledges the debt; but they, like 
James Watt on Clydeside, George Stephenson on 
Tyneside, Henry Maudslay on Thames-side, and 
many another in his particular milieu, surely must 
have owed something to Dayton. 


THE SUPPLY OF SCIENCE 
TEACHERS. 


THE sixth annual report of the Advisory Council 
on Scientific Policy, for the year covering 1952-53, 
included the statement that “it is an essential 
condition of our survival that the number of trained 
scientists and technologists employed in industry 
be greatly increased.” The implications of this 
announcement have been the theme of many a 
presidential address and letter to the editor. It 
is axiomatic, however, that this increase in trained 
men and women (and the adjective cannot be 
over-emphasised) will not be obtained unless a 
sufficient supply of teachers, capable of giving 
adequate instruction to the required standard, is 
available. Otherwise, recruitment will be cut off at 
the source, or at best so diminished as to render it 
impossible to meet the demand. In other words, 
potential scientists and technologists must first be 
trained, and teachers who can give the necessary 
instruction must be found for that purpose. 

Anyone who may feel that this statement of the 
position is so obvious as to be platitudinous is 
advised to turn to a report of the National 
Advisory Council on the Training and Supply of 
Teachers,* which was published this week. This 
points out that too few graduates are coming 
forward to teach mathematics and science, and 
that ever since the war there has been a shortage of 
graduate teachers in those subjects. Moreover, 
the immediate prospect is even gloomier, since 
between 1955 and 1960 there will be a steep rise in 
the secondary school population due to the increased 
birth rate at the end of the war, with the result 
that, it is estimated, about 1,000 new graduates 
will be required per annum compared with 580 at 
the present time, if the standard of instruction 
in mathematics and science is to be maintained. 
Actually, only about half that number have been 
coming forward, and their quality appears to be 
falling. It is true that the problem, at least in its 
most acute form, is short-term in character, as 
requirements will fall again between 1960 and 1965. 
Nevertheless, the position can hardly be regarded 
with equanimity from any point of view and especi- 
ally because, in the future, British industry is likely 
to require an increasing number of scientists and 
mathematicians. 

The report deals throughout with teachers of 
mathematics and science and does not mention 
the similar problem which is present in technology. 
As, however, it also confines its remarks to the 
conditions in schools, where the instruction lays, or 
should lay, a foundation in the principles upon 
which a superstructure of technical application can 
subsequently be built, it is clear that its contents 
are worthy of the close attention of engineers. 

The reasons for this shortage are manifold and 
are fairly well known. In the first place, there 
is probably a lack of students and therefore of 
graduates in science, although, unfortunately, no 
information on this subject is to be found in the 
report. In the second place, there is intensive 
competition both from the universities, who require 
graduates for teaching and research, and from 
industry. In fact, it appears that of the men 
taking honours degrees in 1952, 45 per cent. were 
subsequently occupied in some form of activity at 
a university, 30 per cent. were absorbed in industry 
or commerce and only 15 per cent. were engaged in 
teaching. The remainder went into Government 
service at home or overseas or into the nationalised 
industries. If those taking degrees other than 
honours are included, 40 per cent. of the men were 
in some university occupation, 33 per cent. in 
industry or commerce and 20 per cent. were teaching, 
The figures for women graduates were a little better, 


* Graduate Teachers of Mathematics and Science. 
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since about half entered the teaching profession. 
Industry is therefore taking at least one-third of 
the annual output of men graduates in mathematics 
and science at first-degree level, a state of things 
which in the existing conditions of the country is 
from one point of view encouraging but from 
another is regrettable, since it is depriving the 
teaching profession. 

The National Advisory Council’s report only 
offers certain minor suggestions for improving what 
is a serious position and little or nothing in the 
way of a long-term remedy. For instance, it is 
pointed out that one of the ways in which the 
number of mathematics and science teachers could 
be increased would be to encourage the later 
retirement of those already engaged by improving 
the conditions under which pensions can be drawn. 
The practice of employing married women graduates, 
as is already done in girls’ schools, might well be 
extended it is suggested, and rather lukewarm 
support is given to the idea of drawing part-time 
teachers from the ranks of university research 
workers and industrial scientists. It is recorded 
that, in competing for mathematics and science 
graduates to-day, the schools are up against strong 
counter-attractions. For the universities and indus- 
try not only offer better opportunities to enthusiastic 
graduates to keep up-to-date in their subjects and 
to do original work, but also greater material pros- 
pects, which, being human, they are not disposed to 
disregard. In fact, as is admitted, “financial 
prospects are a main factor in the situation. But 
since this is a field which a statutory body existe 
to cover’’ nothing is, or apparently can be, said 
about it. 

This self-denying ordinance detracts in great 
measure from the value of the report, which, after 
clearly stating the nature of the problem, leaves 
the solution in the air. Indeed the National 
Advisory Council admit that their suggestions 
by themselves will not do much to make good 
the prospective shortage. For any action which 
could effect a radical improvement would require 
discussions on important questions of national 
policy, such as the appropriate level of recruitment 
of scientists to industry and the volume of post- 
graduate work at the universities. There is also 
the question of the size of the undergraduate popu- 
lation, but they are not in a position to formulate 
the answers to any of these questions. They feel 
bound, however, to emphasise the conviction that 
unless enough men and women with suitable 
abilities and qualifications come forward to teach 
in the schools there must be serious long-term 
effects, both on the general quality of the nation 
and on the future supply of scientists and tech- 
nologists. 

The Council’s approach is disappointing. To 
attempt any form of direction of graduates into 
particular fields, as seems to be hinted, would hardly 
receive enthusiastic support from any quarter and 
might easily be unsuccessful, while to reduce the 
number engaged in university and _ industrial 
research, however attractive as a short-term policy, 
would have far-reaching effects that might be little 
short of disastrous. The fact is that a satisfactory 
supply of graduate teachers of mathematics and 
science cannot be obtained during the next few 
years unless more undergraduates decide to take 
up teaching. They will not, however, be persuaded 
to adopt this course by the pamphlets which the 
National Advisory Council recommends that the 
Ministry of Education should prepare. To draw 
them in, working conditions must be more attractive 
than they are at present, and above all the financial 
rewards must be higher. Unfortunately, the 
proposals framed by the Burnham Committee on 
this matter, which are shortly to come before the 
Minister for approval, do little to improve the 
position in this respect and the outlook therefore 





remains disturbing. 
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NOTES. 


THE 350TH ANNIVERSARY OF 
WILLIAM GILBERD. 


Tue 350th anniversary of William Gilberd (or 
Gilbert), who has been described as the ‘father 
of magnetic philosophy,” was celebrated at his 
birthplace in Colchester on Thursday, December 3. 
The celebration was in two parts. In the afternoon 
a meeting was held in Holy Trinity church, a Saxon 
building which is now closed for worship, but where 
Gilberd is buried, and, in the evening, a large 
gathering in the Moot Hall listened to a lecture by 
Professor E. N. de C. Andrade on “ Gilberd and the 
Science of His Time.” At the first of these cere- 
monies, Alderman L. E. Dansie, chairman of the 
Museum (Gilberd Anniversary) Sub-Committee, 
welcomed the visitors, who included Sir John 
Cockcroft, representing Gilberd’s college of St. 
John’s, Cambridge ; Dr. Robert Stoneley, represent- 
ing the Royal Society ; Dr. Kenneth Harris, repre- 
senting the Royal College of Physicians; Dr. L. 
Hartshorn, representing the Institution of Electrical 
Engineers; and Mr. R. H. Clark, representing the 
Newcomen Society. After short addresses by Dr. 
J. Hall, president of the Colchester and District 
Medical Society, and Mr. E. W. Bone, president of 
the Colchester Engineering Society, on Gilberd’s 
connection with medicine and electricity, a wreath 
was laid by the Mayor (Alderman Miss K. E. 
Sanders) below his monument in the church. At 
the evening meeting, over which the Mayor presided, 
Professor Andrade said that Gilberd was one of the 
great figures in the history of science, being the first 
Englishman to write a scientific book—the well- 
known De Magnete, Magneticisque Corporibus et de 
Magno Magnete Tellure—and the first to carry out 
systematic experiments. To understand the impor- 
tance of this it was necessary to examine what he 
did against the state of scientific learning of the time. 
It was true that Copernicus, Galileo and Kepler 
might be described as his contemporaries, but to 
consider them only was to acquire a very wrong idea 
of the position. Astrologers were rampant, there 
was a great deal of superstition, and Aristotle was 
the hero. Philosophers did not experiment; but 
in De Magnete Gilberd insisted on the value of 
experiment and of models, and laughed at many 
of the superstitions surrounding the lodestone. An 
example of his experiments was a large sphere of 
magnetic iron over which he moved a suitably 
mounted small compass needle. In this way he was 
able to map out the surface of the sphere and to 
prove that the earth’s behaviour was similar to 
that of a magnet of the same shape. It was this 
which explained not only the direction of the mag- 
netic needle north and south, but also its variation 
and dip. 


THE BRITISH STEEL FOUNDERS’ 
ASSOCIATION. 

Mr. T. H. Summerson, chairman, and Mr. 
F. N. Lloyd, vice-chairman, received the guests at 
the dinner of the British Steel Founders’ Associa- 
tion, held at Claridge’s, London, W.1, on Decem- 
ber 2. According to the programme, the toast of 
“Her Majesty’s Armed Forces” was to have 
followed the loyal toast, and after it, the Rt. Hon. 
Walter Elliot, C.H., P.C., was to propose that of 
the Association; but, Parliamentary business 
requiring Mr. Elliot’s presence in the House, the 
order was reversed. Mr. Elliot described the Asso- 
ciaton as “‘a child of the Industrial Revolution.” 
Its products, he said, were valued at 25/. millions 
a year; the result of a conjunction not merely of 
capital and labour, but of invention, which kept 
the British industry in front of the rest of the 
world. Mr. F. N. Lloyd, who responded, recalled 
that the steel founders were the first to send a 
productivity team to the United States, and thereby 
had made a real contribution to recovery. They 
believed that their present task was to do all that 
they could to increase exports. The unions were 
demanding 15 per cent. more money for no more 
work ; but there was an easy 30 per cent. to be got 
in most factories by better co-operation. The 
members of the Association were anxious to help 
their customers to meet foreign competition. 





Admiral of the Fleet Lord Fraser of North Cape 
replied to the toast of “Her Majesty’s Armed 
Forces,” proposed by Mr. T. H. Summerson, and 
paid a special tribute to the steelfounding industry 
for the encouragement that it gave young men 
“to go out and do things.” The concluding toast, 
that of “The Guests,” was proposed by Mr. G. M. 
Menzies, a member of the Executive Council, and 
acknowledged by Mr. H. Yates, President of the 
Association of British Chambers of Commerce. 


SUBMARINE TELEPHONE CABLE 
TO AMERICA. 

The announcement made last week that an agree- 
ment has been signed between the General Post 
Office, the American Telephone and Telegraph 
Company, the Canadian Overseas Telecommunica- 
tions Corporation and the Eastern Telephone and 
Telegraph Company of Canada for the manufacture 
and laying of a submarine telephone cable across the 
Atlantic, is an important landmark in the history 
of inter-continental communication, Technically, 
it is the culmination of much research, which has 
been carried out both in this ccuntry and in the 
United States and to which, we are glad to read, 
due tribute was paid by Lord Listowel in the House 
of Lords. The main problem has been, as is well 
known, to overcome the mechanical difficulties of 
designing amplifiers which could be laid at great 
depths and thus permit the use of higher frequencies. 
It has long been recognised that this would yield 
handsome dividends if the components—particu- 
larly the valves—could be made reliable. That a 
start can now be made with such a cable is an 
indication that the success obtained in recent years, 
with shorter lengths, has been sufficient tc allow of 
further extension. According to the official 
announcement, the new cable will be laid between 
Oban, on the west coast of Scotland, and Newfound- 
land, the existing coaxial link between London and 
Scotland being extended to the former place. The 
American system of repeaters, which requires two 
cables, will be used on the 2,250-mile transatlantic 
section, and the British system of two-way repeaters, 
fer which only one cable is necessary, between 
Newfoundland and Nova Scotia, a distance of 
360 miles. These repeaters will be laid at intervals 
of about 40 miles. The cabies themselves, of which 
no details have so far been given, are to be manufac- 
tured in this country and are to be laid by the 
British cable ship Monarch, which is being specially 
adapted for the purpose. As a result, 29 telephone 
circuits will be available to the United States and 
six to Canada, as well as a number of telegraph 
circuits to Canada. These will replace, or supple- 
ment, the twelve existing radio-telephone circuits 
to the United States and two to Canada; and will 
provide a service which will be private and unex- 
posed to the atmospheric interference which, at 
present, persists for 40 per cent. of the time. The 
new cables will also enable better communication 
to be maintained with Australia and New Zealand 
via Vancouver. It is stated that the first cable will 
be laid in 1955 and completed in 1956, work being 
confined to the summer months. 


THE REINFORCED CONCRETE 
ASSOCIATION. 

The 21st anniversary of the formation of the 
Reinforced Concrete Association was celebrated in 
London on December 1 by a dinner and dance at 
the Dorchester Hotel, Park-lane. The principal 
guest was the Rt. Hon. A. J. Lennox-Boyd, M.P., 
Minister of Transport and Civil Aviation, who 
proposed the toast of ‘‘The Reinforced Concrete 
Association.” Referring, in so doing, to the close 
connection between the work and interests of the 
Association and those of his own department, he 
observed that, while some notable bridges in 
reinforced concrete had been constructed or were 
nearing completion, there were still some 4,000 
bridges in the country, on trunk or classified roads, 
which were in need of rebuilding. The President 
(Mr. H. G. Cousins, M.I.C.E., M.I.Struct.E.) replied 
to the toast, describing how the Association was 
founded in 1932 ‘‘to promote, encourage and 
improve the art, science and practice of reinforced- 
concrete design and construction.” That their 
efforts had been successful was indicated by the 





fact that the consumption of reinforcement in 1952 
was 50 per cent. more than in the pre-war peak 
year, 1938. The toast of ‘“‘ The Guests,” proposed 
by Mr. C. H. 8S. Howkins, O0.B.E. (vice-president), 
was acknowledged by Mr. C. H. Aslin, C.B.E., 
vice-president of the Royal Institute of British 
Architects, and Sir Richard Coppock, C.B.E., 
general secretary of the National Federation of 
Building Trade Operatives. 


INSTITUTE OF GENERAL MANAGERS. 


Among the objects of the newly-formed Institute 
of General Managers, described as a purely profes- 
sional body restricting its membership to managing 
directors, general managers and other chief execu- 
tive officers, are to provide a central organisation 
for promoting the science and practice of manage- 
ment ; to devise means for testing the qualifications 
for admission to the professional membership of 
the Institute ; to develop the education and train- 
ing of potential managers ; to exercise professional 
supervision over the members of the Institute and to 
establish, maintain and develop professional stan- 
dards and raise the standards of management 
effectiveness. Other objects are to arrange for 
meetings at suitable centres; to collate and dis- 
seminate information about management practice 
and to provide a library for the use of members ; 
to establish a benevolent fund; and to petition 
for a Royal Charter. The Institute has been 
established under the Literary and Scientific 
Institutions Act of 1854 and it grants diplomas and 
certificates and the professional designations which 
indicate qualified general managers. The member- 
ship comprises Fellows (F.I.G.M.), members 
(M.I.G.M.), and associate members (A.I.G.M.) and 
all practising members of the Institute may describe 
themselves as Incorporated General Managers. 
The Council have also power to confer honorary 
fellowships. It is emphasised that one of the basic 
concerns of the Institute is the education and train- 
ing of the younger men, the potential general mana- 
gers. It is recognised, however, that no amount of 
training and examination success, by itself, can 
make a competent general manager. The potential 
general manager must possess the attributes of 
personality and leadership which are necessary to 
the success and efficiency of any chief executive 
officer. The offices of the new Institute are at 86, 
Eccleston-square, London, 8.W.1. 


THE PATTERN OF FUEL AND POWER 
CONSUMPTION. 

The ‘Ministry of Fuel and Power Statistical 
Digest, 1952’ (H.M. Stationery Office, price 21s.) 
contains a mass of tabulated statistics, on the 
production and use of fuel and power, which, if 
interpreted with care should be a valuable source 
of information for market-research and other 
purposes. Three tables published for the first 
time in this edition for 1952 show the distribution 
of the number of establishments in each main 
industrial and non-industrial group according to 
the amount and type of fuel consumed. It is 
noteworthy that 11 establishments (two in ‘‘ chemi- 
cals and allied trades” and nine in ‘‘ metal manu- 
facture’), by consuming nearly 9 million tons of 
fuel, account for considerably more than the 
16,000-odd industrial establishments which each 
consume between 100 and 1,000 tons per annum 
(their total is 5} million tons). It is surprising to 
find that ‘‘ professional services ” (3-7 million tons 
per annum) use more than “engineering, ship- 
building and electrical goods” (3-4 million tons). 
Ihe large capital expenditure on coal mines since 
the war appears small when compared with that 
on petroleum and shale-oil refining, using the ratio 
of capital expenditure to number of operatives as 
an index. In 1951 the capital expenditure on new 
plant, machinery, vehicles and buildings was about 
281. million in the coal mines, which employed 
708,000 operatives, whereas about 2341. million 
was spent in the refining industry, which employed 
only 9,150 operatives. The statistics cover coal 
(deep-mined and opencast), minerals other than coal, 
accidents at mines and quarries, coal distribution, 
electricity, gas, coke ovens, coke distribution, 
manufactured fuel, benzole and coal tar, and 
petroleum. 
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MR. L. PYKE. 


WE regret to record the death of Mr. L. Pyke, 
the senior partner of Messrs. Lucas and Pyke, con- 
sulting engineers, which occurred in London on 
Sunday, November 8. He was 85 years of age and 
had been in attendance at his office within a few 
days of his death. 

Leslie Pyke was born on February 12, 1868, and 
was educated at University College School and 
University College, London, under Mr. A. B. W. 
(afterwards Sir Alexander) Kennedy. In 1888, he 
formed a partnership with Mr. G. Barnett for the 
purpose of developing the patents granted to them 
for improvements in electric generators and vacuum 
tubes. In the immediately following years he was 
a regular exhibitor at the conversaziones of the 
Royal Society, either by himself or in company 
with Sir David Salomons. Among the apparatus 
shown on these occasions was a device enabling 
vacuum tubes supplied from one generator to take 
a pre-determined proportion of the total discharge ; 
and an alternator consisting of two moving elements 
turning in opposite directions, one of which carried 
the armature and the other the field windings. 
This machine generated current with a frequency 
of one million cycles per second. At another con- 
versazione he exhibited a transformer, which was 
insulated and cooled by a de-hydrated liquid. 

In 1898, Mr. Pyke entered into partnership with 
Mr. A. Lucas to form the firm of Lucas and Pyke, 
consulting engineers, and during the following years 
was engaged in carrying out a number of electrical 
installations especially in country houses and in 
theatres. Among the former mention may be made 
of Eaton Hall, Chester, and Grosvenor House, 
London, both the property of the Duke of West- 
minster, as well as of Amport St. Mary for the 
Marquess of Winchester and the French Embassy 
in London. He was also responsible for the elec- 
trical work on the Duke of Westminster’s famous 
yacht ‘‘ Flying Cloud.” In London he carried out 
installations at Wyndham’s, the New and Criterion 
theatres and was also consulting engineer for similar 
installations in the provinces. 

Mr. Pyke was elected an associate member of 
the Institution of Civil Engineers in 1893. He 
became an associate member of the Institution of 
Electrical Engineers in 1891 and a member a year 
later. He was also a member of the Association of 
Consulting Engineers. 





AERONAUTICAL JUBILEE EXHIBITION.—To comme- 
morate the 50th anniversary of the first successful 
flight by Wilbur and Orville Wright on December 17, 
1903, a special display of models, books, aeronautical 
relics and diagrams illustrating early ideas on powered 
flight by man-carrying aircraft, will be opened at the 
Science Museum, South Kensington, London, S.W.7, on 
December 15. Among the exhibits will be a series of 16 
photographs illustrating the many hazards faced by the 
early pioneers, There is no charge for admission and 
it is expected that the exhibition will remain open 
until mid-March. 





JomntIna CoMPOUND FOR CONCRETE PAVEMENTS.— 
A jointing compound, “‘ Semguard grade J,”’ has been 
developed for expansion joints in concrete runways 
which are to be used by jet aircraft. The compound, 
containing a primer made from synthetic resin and 
rubber, is said to be resistant to the heat and blast 
from the engines and to spilt fuel oil and also to possess 
good adhesion to concrete and resistance to penetration 
of grit. The compound is made by Semtex, Ltd., 
53, Kelvin-avenue, Glesgow, S.W.2, a subsidiary of 
the Dunlop Rubber Co., Ltd. 





R#eEostatic BRAKING FOR TROLLEY *BusEs.— 
A system of rheostatic braking for trolley "buses, 
known as the I.R., in which the maximum torque is 
limited by inverse excitation from a field winding 
connected in series with the motor armature across 
the line is being fitted to three equipments which 
have been ordered from the General Electric Co., Ltd., 
Kingsway, London, W.C.2, by the Tranvia Electrico 
de Pontevedra, Spain. At low speeds this winding and 
the section of the series winding left in circuit act 
cumulatively to provide braking nearly to a stand- 
still, with the result that a constant-effort curve is 
obtained. 
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LETTERS TO THE EDITOR. 


* CONCRETE ”? FROM A 
ROMAN RUIN. 


To THE Eprror OF ENGINEERING. 

Smr,—I was recently able to test two pieces of 
*‘ concrete” brought by a friend from the ruins of 
the Roman city of Sabratha in Lybia. In view of 
the paucity of information on the properties of 
Roman concrete the results may be of general 
interest. 

One of the pieces was taken from a wall; the 
other (shown in the photograph) formed part of a 
floor, and showed traces of a marble mosaic. The 
concrete consisted of small irregularly-shaped 
pieces of broken brick and a cream-coloured mortar. 


The brick exhibited a wide variation of hardness, |, 


with appropriate gradation of colour. Chemical 
analysis and X-ray examination of the mortar 
showed that three-quarters of it was composed of 
calcium carbonate ; the remainder consisted mainly 
of very fine grains of quartz, with a small percentage 
of alumina and a trace of iron oxide. This would 
seem to indicate a lime mortar without any addition 
of sand. 

The mortar was soft, and it was quite easy to 
make a deep scratch with a penknife. Two small 
rectangular blocks were cut with a hacksaw from 
the larger irregularly-shaped pieces. ‘hey were 
tested in compression, and gave an average crushing 
strength of 2,000 Ib. per square inch, which would 
be considered a very high strength for a material 
of smaller age. The density of the blocks was 
120 lb. per cubic foot. 

Yours faithfully, 
Henry J. Cowan. 
Department of Civil Engineering, 
University of Sheffield, 
St. George’s Square, 
Sheffield, 1. 
November 24, 1953. 





TITANIUM—A METAL OF 
ENGINEERING IMPORTANCE ? 


To THE Eprror oF ENGINEERING. 

Srm,—I find it difficult to reconcile Tables VI, 
VII and VIII on page 635 of your issue of Novem- 
ber 13, where Major P. L. Teed’s British Association 
paper on titanium is reprinted. 

If the figures of cost per pound weight of civil 
aircraft (Table VI) and cost per pound disposable 
load (Table VII) are correct and the units are the 
same, the ratios of aircraft weight to disposable 
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load would be as set out in the Table below—rather 
different from those shown in Table VIII :— 


Approximate Basic Weight in Pounds Required to Carry 
One Pound of Disposable Weight. 




















As Calculated from | As Shown in 
Aircraft. Tables VI and VII.| ‘Table VIII. 
D.C.6A  .. ica a 0-90 Ib. 0-92 Ib. 
Britannia .. an 1-01 1-01 
Super Constellation 1-01 1-13 
Viscount 700 on 1°35 1-35 
Convair 340 1-00 1-90 
Yours faithfully, 


GEORGE WANSBROUGH. 
Yeoman Vehicles, Limited, 
121, Victoria-street, 
London, S.W.1. 
November 20, 1953. 





TRAINING FOR PRODUCTION. 
To THE EpIToR OF ENGINEERING. 

Stmr,—May I correct impressions conveyed by the 
leader on this subject in your issue for November 27 ? 
The compulsory paper and the lecture course on 
industrial organisation extending to 44 hours in a 
year are for Section II of the Examinations in 
Engineering Studies, not for Part II of the Mech- 
anical Sciences Tripos as implied in your article. 
There is another course of about 16 lectures on 
industrial organisation for candidates for Part I of 
the Mechanical Sciences Tripos, who take a General 
Paper including questions on this subject. 

Yours truly, 
R. H. Aneus, 
Secretary. 

Faculty Board of Engineering, 

Engineering Laboratory, 

Trumpington-street, 
Cambridge. 
December 5, 1953. 


[We regret this error, and also the mention, in the 
same article, of Cranwell, instead of Cranfield, Bletch- 
ley, Buckinghamshire, as the address of the College 
of Aeronautics.—Eb., E.] 








‘‘ ENFIELD Review.”—We have received a copy of 
the first issue of Enfield Review which is to be published 
quarterly by Enfield Cables Ltd., Southampton-row, 
London, W.C.1. It is intended to inform readers of 
some of the more specialised aspects of electric cable 
manufacture and use, and with that end in view 
contains an informative article on the cabling in the 
Chadderton and Doncaster power stations of the Brit ish 
Electricity Authority. 
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Fig. 1. DIAGRAM OF OPTICAL SYSTEM. 
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INTERFEROMETER FOR 
MEASURING SLIP GAUGES.* 


By D. C. Barnes, A.M.1.Mech.E., and 
M. J. Purrock, B.Sc. 


A New interferometer, intended for routine mea- 
surements of the length dimension of high quality 
slip gauges up to 4 in. (100 mm.), in terms of light 
waves, to an accuracy of + 1 x 10~° in. (0-025y), 
has been developed by the National Physical 
Laboratory (N.P.L.). The new instrument is more 
compact than the original N.P.L. interferometer, 
designed and made during 1937 in the Metrology 
Division for routine measurements of the length 
of high-quality slip or block gauges to an accuracy 
of + 1 x 10-® in. (0-025u). The measurements 
of these gauges are based on the lengths of 
waves of light, which are accurately known in terms 
of the inch and the millimetre. Batches of up to 
18 gauges of different sizes can be set up for mea- 
surement in one operation. The essential observa- 
tions of the interference fringe patterns are made in 
red, green, blue and violet light from a cadmium 
hot-cathode discharge lamp of the Osram laboratory 
type. Apart from the red radiation, the mono- 
chromatic quality or purity of cadmium light limits 











* Communication from the National Physical Labora- 
tory. Abridged. 
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the measuring capacity to slip gauges of 2 in. 
(50 mm.) length. 

The introduction of improved sources of mono- 
chromatic light, in which a pure isotope of mercury 
or krypton is used instead of the natural substance 
as the radiating element, has considerably extended 
the range of length which is directly measurable by 
the interference method. In the new N.P.L. 
interferometer a mercury-198 lamp is employed, 
as well as the cadmium lamp, to increase the measur- 
ing capacity to 4 in. (10 cm.), thus including the 
complete range of sizes supplied in the usual sets of 
slip gauges. The new instrument also has im- 
proved controls for the optical and mechanical 
adjustments. 


OpticaL PRINCIPLE AND GENERAL 
ARRANGEMENT. 


The optical principle and general arrangement of 
the N.P.L. interferometer are well known, but it 
will be useful to outline their main features before 
describing the new model. Referring to the dia- 
gram in Fig. 1, light from a source of monochromatic 
light S is condensed by the lens L, on the illuminating 
aperture I in the plate P situated in the principal focal 
plane of the collimating lens L,. The parallel 
beam from L, is directed into the constant-deviation 
prism C D which disperses the light into its several 





constituent beams of differing colours. These con- 


stituent beams are transmitted and reflected down- 
wards by the prism in slightly different directions. 
A micrometer screw control, provided for rotating 
the prism about an axis O perpendicular to the 
plane of the diagram, enables the observer to select 
one beam of a particular colour and direct it verti- 
cally downwards. 

The slip gauge G to be measured is wrung to the 
flat lapped surface of a hardened steel baseplate B. 
Above this combination is placed, on finely adjust- 
able supports, a glass optical flat F which is suitably 
inclined at a small angle (usually about 10 seconds) 
to the baseplate. The wedge (or Fizeau) interfero- 
meter thus formed is illuminated with the parallel 
beam of monochromatic light from the constant 
deviation prism. 

The incident beam is divided by reflection and 
transmission at the lower surface of the optical 
flat F, the transmitted light being subsequently 
reflected partially at the upper surface of G and 
partially at the surface of B. After a second trans- 
mission at the lower surface of F this reflected light, 
together with the light directly reflected from the 
lower surface of F, retraces (approximately) the 
path of the incident light back to plate P where it 
is received in the viewing aperture V. Behind V 
is a small reflecting prism. RP which deflects the 
light into the observer’s eye placed close to R P. 

The field of view displays two series of inter- 
ference fringes consisting of parallel dark bands or 
lines on a bright background. One series of 
fringes, produced by interference between the light 
reflected from F and that reflected from G, is super- 
posed over the surface of the slip gauge; the other 
series, produced by interference between the light 
reflected from F and that reflected from B, is super- 
posed over the surface of the baseplate. An estima- 
tion is made of the relative displacement a (Fig. 2) 
between the two series of fringes expressed as a 
fraction f of the fringe spacing 6, where f = a/b. 
This value of f, representing the excess fraction of 
a wavelength of light contained in twice the length 
of the slip gauge, can usually be estimated by eye 
to 0:05, equivalent to about 0-5 x 10-* in. (0-01) 
in the length of the gauge. To aid estimation by 
eye a crosswire C, mounted in an adjustable frame 
attached to the support for lens L,, may be used 
by setting it so that its image in the field of view 
coincides with a fringe on the gauge. 

The estimations of excess fractions are made at 
the centre of the surface of the gauge in three or four 
monochromatic radiations of differing colours (or 
wavelengths). The length of the gauge is then 
quite simply derived by comparing the observed 
excess fractions with tabulated standard values; 
any difference is evaluated by using a special slide 
rule which gives the result expressed as a difference 





from the nominal length of the gauge. 

The temperature at which the measurement of 
length is made is observed by means of a standard 
mercury thermometer, and the result given by the 
slide rule is corrected to the corresponding value 
of the length at 20 deg. C. Small corrections are 
also applied for the effect on the wavelength of 
light of any departures of atmospheric temperature, 
pressure and humidity from certain standard 
conditions. 

Gauges in batches can be measured by using a 
rotatable baseplate, of which the upper and lower 
surfaces have a lapped finish, and are flat and 
parallel to a high degree of precision. The lower 
surface rests on another flat lapped surface. This 
combination is similar to that employed in the 
well-known level comparator of N.P.L. design, and 
has the important property that the upper surface 
is maintained accurately within its own plane when 
the baseplate is rotated. A batch of slip gauges 
may be wrung in a suitably spaced radial arrange- 
ment on the surface, and each gauge is brought in 
turn to the centre of the field of view by rotating 
the baseplate. 

All the features of the optical system and 
arrangement already described can be re 
in the diagram shown in Fig. 3 of the new N.P.L. 
interferometer. Fig. 7 is a general view of the 
front of the instrument with a hinged portion of 
the gauge enclosure open, and Fig. 8 is a close-up 
view of the lamphouse and associated parts, as 
seen from the rear of the instrument, with the 


general 





front of the lamphouse cover removed. 
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BaSEPLATE ASSEMBLY. 

Referring to Fig. 3, the baseplate for the gauges 
can rotate on a base casting A about an axis defined 
by a central locating peg. Rotation of a wormwheel 
fixed to the lower end of this peg is transmitted to 
the baseplate by a cross-pin fitting into a groove. 
The wormwheel is driven by a worm-shaft beneath 
the base casting. By pulling the knob B, which 
actuates a rack and pinion, and thereby an eccentric 
pin, the locating peg may be retracted. The base- 
plate can then be simply removed from the base 
casting by sliding it out of position. A shallow 
eccentric groove, machined in the underface of the 
baseplate and connecting with a hole in the side 
of the baseplate, may be flooded with paraffin to 
prevent wringing of the surfaces. 

The arrangements for varying the height of the 
optical flat and for fine adjustment of its inclination 
are as follow: three slotted tubular pillars C, 
located as shown in Fig. 4, are linked together at 
their tops by a plate D to ensure that they are 
parallel and rigid. Each pillar is bushed at both 
ends to guide a hardened steel rod provided with 
circumferential grooves ground at 0-2500-in. 
(6-35-mm.) intervals along its length. The grooved 


rod E, is pinned to its lower bush and pillar and is} 


thereby fixed. The other two rods E,, E, have 
threads at their lower ends engaging with a nut in 
the form of a wormwheel ; as each of these rods is 
constrained by a pin protruding into an axial slot, 
rotation of the wormwheels provides a very fine 
control of the vertical movements of the rods. 
The wormwheels are driven by worms mounted 
upon horizontal shafts situated beneath the base 
casting. 

Three finger brackets F, each machined to be 
a sliding fit upon its grooved rod and in the vertical 
slot in the associated pillar, may each be indexed 
in 0-2500-in. (6-35-mm.) steps by a spring-actuated 
ball entering successive grooves, as shown in Fig. 6. 
Each finger-bracket has a cone-shaped recess in 
the upper surface of its lower limb to retain a 
hardened-steel ball upon which the holder G for 
the optical flat is kinematically supported by cone, 
V, and plane fittings. The upper surface of each 
of these fittings is spherically formed about a point 
coincident with the centre of the corresponding 
ball. A flat anvil H, mounted in the upper limb 
of each finger-bracket, contacts the spherical 
surfaces of the fittin;, and retains the holder G in 
a suitable manner whatever the relative positions 
of the finger-brackets on the grooved rods. Coarse 
adjustment of the height of the optical flat is made 
by moving the holder and its associated fittings 
upwards or downwards by hand to the desired 
position on the grooved rods and leaving it in a 
condition which is nominally parallel to the base- 
plate. A divided scale fixed to one of the pillars 
is used as a guide to the height. Fine control of 
the inclination of the holder about two horizontal 
axes at right angles is obtained by means of the 
two grooved rods E,, E, which are adjustable 
vertically. 

The collimating lens, of focal length 21} in. 
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(ers.€) Fie 8. 
(54-6 cm.) and aperture 23 in. (6 cm.), is mounted 
in a bracket fitted to plate D. An auxiliary lens 
of focal length about 26 in. (67 cm.), used only when 
setting up the apparatus, can be brought into 
position in front of the collimating lens by means 
of the control rod J. 

The constant-deviation prism is constructed in 
borosilicate crown glass of refractive index 1-516 
(reciprocal dispersive power 63-1) and has a 
1:75 in. (44-5 mm.) square aperture. It is 
supported in a bracket mounted on a base K 
which can rotate by a limited amount on plate D 
about a vertical axis in the centre of the field of 
view. Finely-threaded opposing tangent-screws 
provide adjustment for this rotation whereby the 
prism may be correctly orientated with respect to 
the optical axis of the interferometer. The prism 
is mounted within a suitable protective holder 
which may be rotated about a horizontal axis upon 
centres fixed to the bracket. A hardened steel ball 
at the end of an arm extending from the prism 
holder contacts the anvil of a micrometer screw set 
vertically in plate D. The micrometer screw is 
driven by a vertical shaft extending upwards from 
the base casting. A spiral gear fitted to the bottom 
end of this shaft engages with a similar gear on a 
horizontal shaft beneath the base casting. The 
complete baseplate assembly is supported by three 
adjustable feet fitted to the base casting. 


ILLUMINATING AND VIEWING ASSEMBLY. 


The illuminating and viewing assembly incor- 
porates the lamphouse and the adjustable tubular 
unit projecting from a bracket towards the colli- 
mating lens. Referring again to Fig. 3, the tubular 
unit carries the condensing lens L of focal length 2-4 
in. (6 cm.), the adjustable crosswire fitting M and the 
system N comprising two slit apertures and a small 
reflecting prism situated behind the lower aperture 
Fig. 5. Light from either the cadmium lamp or the 
mercury-198 lamp is directed by the deflecting mirror 
O towards the condensing lens which focuses an image 
of the source on the upper slit aperture. The 
reflected light returning from the interferometer is 
received in the lower slit aperture and is reflected 





ILLUMINATING AND VIEWING ASSEMBLY. 


outwards by the small right-angle prism so that 
the observer may view the interference patterns. 

More details of the elements of the slit system 
and reflecting prism are shown in Fig. 9. A rectan- 
gular window of adjustable dimensions is formed 
by the bevelled edges of two pairs of plates which 
can slide between fixed guides. One of the plates 
carries a bevelled reed about 0-02 in. (0-5 mm.) 
wide, dividing the window into two rectangular 
apertures or slits. The movable plates can be 
clamped in position after adjusting the widths and 
length of the slits with the aid of wire setting pieces 
of suitable diameter. The actual dimensions used 
in the new model are: length 0-0298 in. (0-757 
mm.), width of illuminating aperture 0-0130 in. 
(0-329 mm.), width of viewing aperture 0-0141 in. 
(0-358 mm.); the separation of the centres of the 
two slits is 0-0321 in. (0-815 mm.). Adjustable 
slit apertures are used instead of the fixed circular 
apertures of the original interferometer because the 
former are more suitable for resolving the two yellow 
rays of the spectrum of mercury-198 into separated 
images at the viewing aperture. 

The rear view of the lamphouse and associated 
parts (Fig. 8) shows the electrical and water-supply 
connections to the two lamps; the water is pro- 
vided for cooling the mercury-198 lamp and is 
supplied from the mains, preferably at a tempera- 
ture within the range 18 deg. to 22 deg. C. The 
cadmium lamp is operated from the 230V alternat- 
ing current mains in series with an external ballast 
resistance for limiting the current to the range 
1 ampere to 2 ampere. The G.E.C. mercury-198 
lamp, of the cold-cathode type, is excited at 
750V by a transformer from the 230V mains, 
the current through the lamp being limited to 
25 mA with the aid of a series-connected choke 
(50 H). 


Main BED AND ConTROL PANEL. 


The parts already described are assembled on 
the main bed which is made from plates of alumi- 
nium alloy. The main bed also carries the control 
panel, set at 36 deg. to the horizontal, in a con- 
venient position underneath the viewing station for 
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ease of manipulation. Rotation of the three con- 
trol knobs on the panel is transmitted, by spiral 
gears and horizontal shafts situated in the bed, to 
the adjusting mechanisms for the optical flat and 
the constant-deviation prism. The rearmost knob 
(Fig. 2) controls rotation of the prism and thus the 
selection of the monochromatic light in which the 
observations are made. Orientation of the fringes 
is controlled by the knob on the left of the panel 
which is connected to the grooved rod E,; suitable 
adjustment brings the fringes parallel with the 
shorter edges of the surface of the slip gauge. 
Fringe spacing is controlled by the knob on the 
right of the panel connected to the grooved rod E3. 
The lever control at the centre of the panel is con- 
nected by cord to a bell-crank lever operating, 
against the reaction of a spring, the deflecting 
mirror O in the lamphouse. This mirror has two 
positions determined by stops which are adjusted 
so that the light from one lamp or the other can be 
directed into the illuminating aperture of the inter- 
ferometer. The hand-wheel at the extreme right 
of the main bed controls the rotation of the base- 
plate for the gauges. A fourth adjustable support- 
ing foot, supplementing the three supporting feet 
under the baseplate assembly, is provided at the 
right end of the main bed. 

The whole of the baseplate assembly at the left 
of the main bed is enclosed in a cover constructed 
mainly of sheet aluminium lined with Onazote to 
provide good thermal insulation. This cover is 
constructed in two separately removable parts, the 
lower having a hinged cavity wall at the front made 
of two Perspex panels separated by an air space. 
The upper cover, located on the lower, may be 
removed to obtain access to the constant-deviation 
prism and the collimating lens. The surface of the 
base casting underneath the covers is also lagged 
with Onazote. 

When the hinged portion of the lower cover is 
open, as in Fig. 3, access is provided to the main 
enclosure for assembly of the rotatable baseplate 
and gauges. The enclosure is large enough to store 
another batch of gauges on a second baseplate which 
can be transferred with its gauges to the measuring 
station when the observations on the first baseplate 
are concluded. This facility provides for setting 
up some 35 gauges for measurement in two opera- 
tions, between which a short in‘erval of, say, 30 
minutes is allowed for temperature stabilisation. 

The temperature of the gauges is observed by a 
standard mercury thermometer, divided to 0-01 deg. 
C. and calibrated to + 0-002 deg. C., placed with its 
bulb .resting in a metal cone inserted in a hole 
at the centre of the rotatable baseplate. The 
thermometer is read with the aid of a magnifying 
lens. This arrangement is suitable for determining 
the temperature of slip gauges up to | in. (25 mm.) 
long. For longer gauges the bulb of the thermo- 
meter rests in a conical recess at the top of a steel 


pillar, located in the hole at the centre of the base- 
plate, which is of a suitable height to raise the 
centre of the bulb about 1-75 in. (44-5 mm.) above 
the surface of the baseplate. Performance tests 
have established that the temperature of the longer 
gauges can be obtained by this means to about 
0-01 deg. C., provided that the interferometer is 
used in a room thermostatically controlled at 
20 deg. C. within + 0-25 deg. C. and that a sufficient 
period, say 3 hours, is allowed for temperature 
stabilisation after wringing the gauges and placing 
the base-plate in the measuring station, In other 
circumstances, and also if greater precision in tem- 
perature measurements is required, it would be 
advisable to use thermocouples to relate the tem- 
perature of the gauges to the reading of the standard 
thermometer. 


ADJUSTMENT OF THE OPTICAL SYSTEM. 


Experience has shown that the optical system, 
once adjusted, remains in satisfactory alignment 
and does not require much subsequent attention. 
In routine work the height of the holder for the 
optical flat needs to be frequently changed, but the 
locating arrangements provided for the holder are 
so designed that the fringes rarely disappear after 
making a change. If they do, the auxiliary lens 
is drawn up by means of the control rod J (Fig. 3) 
in front of the collimating lens. With this com- 
bination of lenses, two or more series of coloured 
images of the illuminating aperture appear in the 
field of view. The brightest of these series is formed 
in light reflected from the surfaces of the baseplate 
and gauges; the others are due either to light 
reflected from the lower surface of the optical flat 
or to multiple reflections between this surface and 
the surfaces of the baseplate and gauges. The two 
knobs actuating the grooved rods E, and E, for 
fringe control are then adjusted so that the various 
series of images are superposed over the series due 
to light reflected from the baseplate and gauges. 
In this condition, and after moving the auxiliary 
lens out of the field of view, the beams reflected from 
the various surfaces of the interferometer are appro- 
priately directed on to the viewing aperture for the 
observation of fringes. Fine adjustments of the 
orientation and spacing of the fringes can then be 
made. 

The sense in which the relative displacement a 
(Fig. 2) is to be estimated depends on the disposition 
of the wedge-shaped gap between the optical flat 
and baseplate. For consistency the inclination of 
the optical flat is arranged so that the fringe order 
numbers increase upwards, i.e., the open end of the 
wedge is upwards in the field; a@ is then estimated 
in the upwards direction from the adjacent base- 
plate fringe. 

It is advisable to check periodically that the 
image of the illuminating aperture fills the viewing 
aperture by examining the latter through the 









































TaBLE I. RESULTS OF A PERFORMANCE TEST IN THE RANGE 1 mm. TO 25 mm. (Unit = 1p). 
| 
N.P.L. Interferometer, Original Model (A). | New Model (B) 
Nominal — | 7 =e 
(mm.). | R 
Nov., 1947. Oct., 1949. Nov., 1951. Mean Aug., 1952. 
ee | 
1-12 + 0-079 + 0-071 + 0-076 + 0-075 + 0-076 + 0-001 
1-49 — 0-064 — 0-061 — 0-069 — 0-065 — 0-071 — 0-006 
3 + 0-048 | + 0-030 + 0-038 + 0-039 + 0-041 + 0-002 
6 + 0-023 + 0-005 + 0-008 + 0-012 + 0-015 + 0-003 
12-5 + 0-025 0-000 + 0-003 + 0-009 + 0-018 + 0-009 
25 + 0-020 + 0-038 + 0-036 + 0-031 | + 0-036 + 0-005 
| 
TaBLE II. RESULTS OF A PERFORMANCE TEST IN THE RANGE 1 mm. TO 100 mm. (Unit = 1 mm) 
J Left or Marked | Right or Unmarked 
ee ee Interferometer, Face of Gauge | Face of Gauge | aad). NEES, 
(mm.). Upwards. | Upwards. ( sites) c 
NB 100-000 126 100-000 104 100-000 115 * 
100 { KZ 100-000 109 100-000 102 100-000 105 } + 0-010 
| 
NB 25-000 025 25-000 018 25-000 021 = 
25 { KZ 25-000 032 | 25-000 026 25-000 029 } 0-008 
NB 9-999 990 | 10-000 003 9-999 996 ase 
0 =f KZ 10-000 008 | 10-000 008 10-000 005 } 0-009 
NB 5-000 007 5-000 007 5-000 007 ’ 
5 { KZ 4-999 997 4-999 996 4-999 996 } + 0-011 
NB 1-000 008 ! 1-000 012 1-000 010 . 
2 { KZ 1-000 010 | 1:000 006 1-000 008 } + 0-002 

















reflecting prism with a magnifying lens when the 
constant-deviation prism is set in turn to select 
the red and the violet radiations of cadmium. If 
the image is displaced in the horizontal direction 
with respect to the viewing aperture, a correction 
is made by adjusting the supporting bracket for the 
constant-deviation prism about its vertical axis, 
using for this purpose the opposing tangent-screw 
adjustments previously mentioned. 


Tue OpticaL Fiat. 


The surfaces of the glass optical flat, which is 
2-25 in. (67 mm.) in diameter and 0-75 in. (19 mm.) 
thick, are both plane to well within 0-1 of a fringe 
(mercury green light) and are inclined to one 
another at an angle of about 5 minutes. Thus 
when the lower surface is appropriately adjusted 
with respect to the baseplate and gauges for viewing 
fringes, the light reflected from the upper surface 
is deflected out of the field of view. A layer of 
bismuth oxide is deposited on the lower surface to 
increase its reflecting power. This layer is deposited 
by a sputtering process from a pure bismuth cathode 
in an atmosphere at low pressure consisting mainly 
of argon mixed with a small amount of air, and the 
thickness is such that the first reflection-maximum 
(intensity about 38 per cent. of the light incident 
normally on the surface) occurs in the blue-green 
region of the spectrum. Very fine dark fringes on a 
bright field are obtained partly because the reflect- 
ing power of the treated surfaces approximately 
matches that of lapped hardened steel surfaces 
(35 to 40 per cent.) and partly because of the effect 
of multiple reflections between the treated surface 
and the surfaces of the baseplate and gauges. 


RESULTS OF PERFORMANCE TESTS. 


A performance test of the new instrument was 
made by measuring six gauges from a Laboratory 
standard metric set. Table I compares the results 
of this test with those obtained on three previous 
occasions when the measurements were made in the 
original interferometer. Values of the length Ly, 
of each gauge at 20 deg. C. are expressed as the 
differences (L5 — L,,) in fractions of 1 (0-000 039 
in.), where L,, is the nominal length. 

The results in Table I indicate not only that the 
reproducibility of the two instruments is within 
+0:-0lu (40-4 x 10-*in.) but that the gauges 
are remarkably stable in size. All the observations 
were made in terms of the wave-lengths of red, 
green, blue and violet light from an Osram cadmium 
lamp. 

Table II shows the results of another performance 
test made on a series of five gauges ranging in size 
from 1 mm. to 100 mm. In this case the results of 
measurement in the new model, denoted by NB in 
the table, are compared with those made in a 
K6sters-Zeiss interferometer, denoted by KZ, 
which utilises an optical principle similar to that of 
the well-known Michelson interferometer. The 
lengths refer to the standard temperature 2C deg. C. 

Here again the reproducibility of the mean values 
of length determined in the two interferometers is 
of the order of +0-Olu (10:4 x 10-8 in.) or 
better throughout the range of measurement. In 
the N.P.L. interferometer wavelengths of the four 
radiations from an Osram cadmium lamp were 
used as the bases of measurement in the range 
from 1 mm. to 25 mm.; the 100-mm. gauge was 
measured in terms of the wavelengths cf the cad- 
mium red, the mercury-198 green and the mercury- 
198 violet radiations. All the results relating to 
the Késters-Zeiss interferometer in Table II were 
obtained with the aid of a mercury-198 lamp alone. 

The work described above has been carried out 
as part of the research programme of the National 
Physical Laboratory, and this paper is published by 
permission of the Director of the Laboratory. 





Wind TUNNEL ror Sim W. G. Armstrone Wauit- 
worTH (ArRoRAFT), Lrp.—A supersonic wind tunnel, 
to be powered by a 7,700-h.p. electric motor, is under 
construction at Sir W. G. Armstrong Whitworth (Air- 
craft), Ltd., Baginton, Coventry. It will provide air- 
speeds up to about 2,000 m.p.h. The company already 
have in operation an intermittent transonic tunnel for 
testing small models. This tunnel is supplied with 
dry air from two steel compressed-air storage tanks 





which are charged by a 90-h.p. compressor. 
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TRENDS IN 
LOUDSPEAKER DESIGN. 


In the course of an informal lecture on “‘ Loud- 
speaker Systems—Recent Trends in Design,” which 
was delivered before the Radio Section of the 
Institution of Electrical Engineers on Monday, 
November 23, Major A. E. Falkus said that for 
many years the moving-coil type of loudspeaker 
had been predominant, either with a paper cone 
and some form of baffle or with a small metal 
diaphragm and horn loading. Asimple papercone of, 
say, 10 in. in diameter, suitably baffled might have 
a fairly level response between 80 and 8,000 cycles 
per sec. and thus be adequate for medium-wave 
broadcasts, or 78 r.p.m. records. It was becoming 
generally realised, however, that television sound 
required an extended high-frequency response. 
Recent improvements in recording, such as high- 
fidelity 33}-r.p.m. records, and better broadcasting 
quality, such as was possible with short-wave 
frequency-modulated systems, called for loud- 
speakers covering the whole audio range. 

A combination of a large-cone speaker, restricted 
to low frequencies, and of a small-cone speaker, 
restricted to high frequencies, had many advantages 
over a single unit. For the lowest audio frequencies 
a large paper cone driven by a moving coil was still 
the most satisfactory and efforts to improve per- 
formance were mainly directed towards the method 
of mounting, that is, sand-loaded baffle, reflex 
cabinet, folded-horn loading and acoustic labyrinth. 
For the high audio frequencies there had recently 
appeared a number of alternatives to the moving- 
coil speaker. A moving ribbon construction, similar 
to the moving-ribbed microphone and fitted with 
a short exponential horn, had been found very 
satisfactory for frequencies above 2,000 cycles. 
The old electrostatic principle had recently been 
revived in Germany and had been found to provide 
a simple and cheap small-cone speaker for frequencies 
above 7,000 cycles and if suivably constructed had 
a good polar distribution. A further interesting 
development, which had originated in France, was 
the Ionophone, which had the advantage of being 
entirely without moving parts. In this, a radio- 
frequency glow discharge was caused to take place 
in a small quartz tube, one end of which was open 
to the air. The radio frequency was amplitude- 
modulated with the audio signal and thus the 
instantaneous amount of the discharge was varied 
in sympathy with the audio output. This caused 
pressure changes in the tube which became con- 
verted into sound waves, if it was butted against the 
throat of an exponential horn. 





UnpDERGROUND-CorRosion METER.—The corrosion of 
buried ferrous bodies being largely due to electro-chemical 
action, the Cambridge Instrument Co., Ltd., 13, Gros- 
venor-place, London, S.W.1, in conjunction with 
Cathodic Corrosion Control, Ltd., 73, South Audley- 
street, London, W.1, have developed an instrument 
for measuring the electrical potential between a buried 
ferrous body and its surroundings. This instrument, 
named a corrosion voltmeter, acts as a sensitive 
potentiometer having two scales of 1-2 volts or 5 volts, 
with a resistance of just over 40,000 ohms per volt. 
The full-scale current is 24 microamperes. In order to 
make the instrument self-contained, a dry battery to 
supply the potentiometer circuit is included in the case. 
It is claimed that satisfactory measurements can be made 
in circuits up to 1 megohm resistance. The instrument 
can also be used directly as a high-resistance voltmeter. 


—_—. 


Apprentices’ Supervisory ScHEME.—At the end 
of the war, in 1945, a society of Midland business men, 
known as the Wednesbury and Darlaston Manufacturers 
Association, formed an ———, Supervisory 
Committee to deal with the problem of training young 
men for industry. Within this area many | 
run apprenticeship schemes at their own works, but 
in view of the fact that a number of smaller firms do 
not possess facilities for training, it was agreed to put 
into operation a joint scheme to be run by the Association 
as a whole. Through this scheme young men are 
trained to become skilled craftsmen in any of 24 
different engineering trades. So far, some 600 appren- 
tices have been registered under this scheme, and 225 
have been awarded the Association’s apprenticeship 
certificate, having completed the full term of five years 


training. 





LABOUR NOTES. 


Further efforts, deplorable as these are, seem 
likely to be made to slow down production in the 
engineering and shipbuilding industries. Following 
the 24-hour strike on December 2, in which, accord- 
ing to unofficial estimates, a total of at least a 
million men and women operatives in these indus- 
tries stayed away from their employment, the 
52-member national committee of the Amalgamated 
Engineering Union met in London and decided, by 
39 votes to 13, to ask for bans on overtime and 
piece-rate working. The committee’s proposals 
were considered by the union’s executive council 
last Tuesday, and were due to come before the 
executive council of the Confederation of Ship- 
building and Engineering Unions at their meeting 
at York yesterday. As we go to press, however, there 
are indications that the Confederation council may 
postpone a decision on the proposed bans and 
summon another meeting of executive officials of 
its 39 affiliated unions to consider the whole question 
of the 15 per cent. wage claims. 





Another aspect of the situation, also due to be 
brought before the Confederation’s executive coun- 
cil yesterday, was the attitude of the National 
Union of General and Municipal Workers, the 
national executive committee of which met last 
Tuesday. This union, together with the Transport 
and General Workers’ Union, has advocated the 
setting up of a court of inquiry into the wage claims 
or, alternatively, that the claims should be submitted 
to arbitration. A statement issued by the union 
during the 24-hour stoppage declared that its 
executive would consider submitting a resolution 
to the Confederation requesting that a ballot be 
taken of the union’s rank-and-file membership on 
the alternatives of proceeding to strike action, with 
full union support, or of submitting the claims to 
arbitration. 





Grave concern was felt by its committee, the 
statement of the National Union of General and 
Municipal Workers continued, at the delay that 
had occurred in reaching a satisfactory settlement 
of the wage claims, which, the union pointed out, 
were first submitted to the engineering and ship- 
building employers’ federations last July. The 
union realised that ‘the policy of one-day stop- 
pages, or any action to stop overtime and piece-work, 
while creating confusion amongst the membership ” 
could make no effective contribution to the further- 
ance of the claims. The union felt that at this stage 
of deadlock in the negotiations, the whole of its 
membership should have the opportunity, under 
its rules and constitution, without further delay, 
of balloting on the next logical stage in pursuance 
of the claims. 





Generally, the one-day strike had been regarded 
from the beginning as no more than a preliminary 
demonstration and, when originally introduced, the 
proposals for its adoption were accompanied by 
suggestions that limitations, or bans, on overtime 
and piece-work should follow. When under con- 
sideration by the national committee of the A.E.U., 
on December 3, the resolution to request the Con- 
federation to impose overtime and piece-work bans 
was subjected to a number of amendments. One 
of these sought to impose a period of delay before 
further action was taken. Another suggested that 
there should be a ban on overtime only. Both 
were heavily defeated, as was also a proposal for 
an indefinite national strike throughout the engi- 
neering industry. 





No date was suggested by the A.E.U. national 
committee for the commencement of the bans, but 
some time during the first half of next month is 
considered a likely choice, if the proposals are 
accepted. Any earlier date would be widely un- 
popular owing to the Christmas holidays. Support 
for the overtime ban was given by the executive 
committee of the United Patternmakers’ Associa- 
tion, which announced on December 3 that they 
were in favour of an embargo on overtime as from 
December 14, and desired that it should be enforced 
until satisfactory consideration was given to the 





trade-unionists’ case. The committee made no 
observation on the proposals to limit piece-work. 





Some form of go-slow action by certain sections 
of railway employees seems probable following the 
award of an all-round increase of 4s. a week in the 
wages of adult male railway workers granted by the 
Railway Staff National Tribunal on December 4. 
Proportionate increases were also conceded to 
women and juvenile employees and, in all, nearly 
450,000 railway salaried and conciliation staff are 
affected by the award, which, it is estimated, will 
add some five-and-a-half million pounds to the 
annual wage bill of the British Transport Com- 
mission. Awards of the Tribunal, though not 
legally binding on either party, have usually been 
accepted by both sides, and the British Transport 
Commission announced its acceptance of the current 
award last Monday. 





On the trade-union side, a joint meeting of 
officials of the organisations concerned was due to 
take place in London yesterday, to consider the 
findings of the Tribunal. Although the union 
officials seem certain to reject the award, they are 
hardly likely to accede at this stage to the demands 
for strike action put forward among some sections 
of their membership. A more probable course of 
action would be to seek further discussions with the 
British Transport Commission, or to approach the 
Minister of Labour to intercede on their behalf. 





“Bitter disappointment ”’ with the Tribunal’s 
award, both in respect of its amount and of its 
flat-rate nature, is expressed in a statement issued 
last Saturday by the executive committee of the 
Transport and Salaried Staffs’ Association. The 
Glasgow and West of Scotland Council of the 
National Union of Railwaymen at a meeting on 
Sunday requested their union’s national executive 
committee to reject the award as ‘‘an insult.” 
The Tribunal was asked to investigate claims sub- 
mitted jointly by the T.S.S.A., the N.U.R., and the 
Associated Society of Locomotive Engineers and 
Firemen for an all-round increase of 15 per cent. on 
existing wage rates. Such an increase would have 
been equal to an average rise of nearly 20s. a week. 





Complaints respecting ‘‘ cheap coal ’’ were made 
by Mr. Sam Watson, secretary of the Durham area 
of the National Union of Mineworkers, when open- 
ing new pithead baths at Greenside Colliery, County 
Durham, last Saturday. He said that far too many 
industries were receiving the best quality coal that 
Durham could supply at far too cheap a price. 
Coal for sale, especially in that part of the world, 
ought to be charged for at a much higher rate. 
Mr. Watson said that it was generally recognised 
that thin seams could not be worked at a profit, 
that such seams created physical difficulties for 
the miners, and that they confronted the engineering 
staffs with a considerable number of technical 
problems, but it was surely unknown for any 
firm or association to sell to the coal industry a 
single nut, bolt or nail at below cost price. 





An increase in wages, accompanied by a reduction 
in working hours, was announced by the Ford 
Motor Company, Limited, on Monday, and will 
affect 20,000 of the firm’s workpeople, the majority 
of whom are engaged at the works at Dagenham, 
Essex. Before the wage settlement was reached 
between the company and the 18 different trade 
unions representing their employees, the firm offered 
to reduce the 45-hour working week to 44 hours, 
without loss of pay and that was accepted. 

Later, the firm decided to offer certain wage 
increases in recognition of the “‘ co-operation and 
effort of their employees during the past year,” 
and this offer also was accepted by the unions. 
The wages of adult male employees are to be 
increased by amounts varying from 8s. 4d. to 
9s. 1d., for men whose basic wages range from 
81. 8s. 9d. to 101. 2s. 6d. a week. Wage negotiations 

ing the company’s workpeople are carried 
on independently of those concerning the engineering 
industry as a whole and the unions’ most recent 
claim was for an all-round increase of 30s. a week. 
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CONTROL OF 
BLAST-FURNACE BLOWERS. 


THE smelting of iron ore in a large blast furnace 
may necessitate the supply of more than 100,000 
cub. ft. of hot air per minute, which requires some 
form of regulation since the resistance to its 


1 passage 
varies. Some adjustment of flow is also necessary 
When tapping is taking place. When the blowers 
are electrically driven this control can be effected 
by using direct-current motors in combination with 


mercury rectifiers and 
enal 
air ¢ 


pneumatic regulators, thus 
dling the speed and therefore the quantity of 
lelivered to be varied accurately. 

An installation of this type has recently been 
Completed at the Rotherham Works of the Park 
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|Gate Iron and Steel Company, Limited, by the 
General Electric Company, Limited, Kingsway, 
London, W.C.2. It comprises two turbo-blowers, 
which were manufactured at the Erith works of 
the latter company, and each of which is capable of 
delivering 30,000 cub. ft. of free air per minute at 
an outlet pressure of 10 lb. per square inch, or 
25,000 cub. ft. at 15 lb. per square inch, with the 
barometer at 30 in. and at a temperature of 60 deg. F. 
These blowers, which are illustrated in Fig. 1, are 
of the multi-stage single-flow centrifugal uncooled 
type. Their impellers are 42 in. diameter and the 
discs, side plates and blades are of high quality 
steel. The intermediate casings for each high- 
pressure stage are of cast iron and, like the inlet and 
discharge casings, are split on the horizontal joint, 
so that the upper half can be lifted for the inspection 





of the rotor without disturbing any other part. 


The shaft and interstage packings are of the laby- 
rinth type to minimise leakage. Each blower is 
connected through a flexible coupling and double 
helical gearing with a ratio of 4-42 to 1 to a 2,200-h.p. 
direct-current motor, the speed of which is variable 
from 770 to 580 r.p.m. These motors are supplied 
with current at 750 volts from a twin-cylinder 
mercury rectifier, which is rated at 1,740 kW, and 
is of the General Electric Company’s standard 
pumpless air-cooled type incorporating field anodes 
for exciting the blower motor. They are supplied 
from duplicate 11-kV ’bus-bars, one of which is 
connected to the grid and the other to the works 
generating station through a 3,900-kVA trans- 
former, the switching arrangements being such that 
it is possible to connect either or both equipments 
to either source of supply. 

A diagram of the control scheme adopted is given 
in Fig. 2, in which the blower, gearing and driving 
motor are shown at a, b and c, respectively. The 
speed of the motor is altered by altering the output 
voltage of the rectifier d. For this purpose two 
phase-shifting transformers e and f are connected 
in the grid circuit of the rectifier, one of which, e, 
is driven by a geared motor unit, which is controlled 
by “raise” and “lower” push-buttons on the 
front of the grid control cubicle. The output of 
this transformer is fed into the primary of the second 
phase-shifter f, which is automatically operated by 
the Askiania constant-volume regulator g. The 
secondary winding of this phase-shifter is connected 
to the primary of the grid pulse transformer, h, the 
six-phase output of which is fed to the grids of the 
rectifier. This transformer is designed to provide 
an output voltage of approximately square wave 
form, the steeply rising front of which ensures that 
the firing of the main anodes takes place with 
extreme precision. The negative bias voltage for 
the grids is supplied through a stabilising potentio- 
meter i by a three-phase bridge-connected metal 
rectifier k, the input to which is obtained from the 
negative bias transformer J. Both this trans- 
former and the motor-operated phase-shifter are 
supplied at 230 volts through an auto-transformer 
from a tertiary winding m on the main trans- 
former. During starting, the motor operated phase 
shifter e is used to increase the rectifier output, 
thereby raising the speed of the blower motor. As 
this occurs the automatic phase shifter f comes into 
operation and eventually takes over control, so 
that the speed of the motor is varied and a constant- 
volume supply of air to the furnace maintained. 
The volume of the air entering the blower is 
measured by the Venturi throat in the suction 
main, as shown at n in Fig. 2, which gives a differen- 
tial pressure of 4 in. water gauge at maximum 
volume. The elements of this differential pressure 
are applied to the opposite sides of the flexible 
diaphragm o, and the resulting force is transmitted 
by the push rod p to a jet pipe g, which is pivoted 
at its lower end and is supplied with high-pressure 
oil. The force exerted by the push rod is balanced 
by the spring r, which is connected to the opposite 
side of the jet pipe. The other end of this spring is 
attached to a plunger s, by means of which its com- 
pression can be varied. Two orifices opposite the 
nozzle of the jet pipe q are connected to opposite 
ends of the phase-shifter control cylinder ¢t, the 
piston in which is connected through a link mechan- 
ism to the rotor of the automatic phase shifter /. 
The compression of the control spring is adjusted 
so that if the air flow is at the required value the 
forces exerted by it and the push rod are balanced 
when the jet pipe is in its mid position. The oil 
jet leaving the nozzle will then impinge equally on 
both orifices and equal pressures will be trans- 
mitted to each end of the control cylinder. The 
piston will therefore remain stationary. Thus the 
rotor of the phase-shifter will not move and the 
blower will continue to run at constant speed. 
Should, however, the furnace resistance fall, the 
air flow will tend to exceed the desired value. 
The pressure on the diaphragm o will then increase 
and the jet pipe q will be tilted to the left, until the 
force on the push rod p is again balanced by the 
spring r. More of the oil jet will now impinge on 
the left-hand orifice, with the result that a greater 
pressure will be transmitted to the left than to the 
right of the control cylinder ¢ and its piston will 








move to the right. The phase-shifter f will therefore 
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move in such a direction as to decrease the output 
of the rectifier d and the blower speed will also fall 
until the air flow is again at the required volume 
and the jet pipe g has returned to its mid position. 
If, on the other hand, the air flow tends to decrease, 
the action of the regulator will increase the output 
of the rectifier and the necessary acceleration will 
be given to the blower. 

The system is prevented from hunting by an 
overtaking gear. This consists of the cylinder which 
is shown at w in Fig. 2, containing a piston v, which 
is normally held in its mid-position by springs. 
This cylinder is connected in series with the cylinder 
t of the phase shifter, so that the operation of the 
regulator causes the piston to move. This, in turn, 
produces a corresponding movement of the plunger s 
through the link w, the resulting variation of the 
regulator setting being such as to prevent over 
regulation and consequent hunting. 

A second Askania regulator, as shown at y in 
Fig. 2, is provided to prevent surging of the turbo- 
blower. This operates a relief valve z in the 
discharge main so that sufficient air is blown off 
to the atmosphere to ensure that the volume 
handled by the blower is never less than the surging 
volume. As before, the elements of the differential 
pressure across the Venturi throat n are applied to 
the opposite sides of a diaphragm a,. The force 
on the push rod b, is, however, balanced by a force 
proportional to the outlet pressure of the blower. 
This pressure is applied to a bellows impulse system 
c,, which is connected to a pivoted dummy jet pipe 
d,, through levers. The deflection of this dummy 
jet pipe is transmitted to the actual jet pipe through 
@ contact roller e, the position of which can be varied 
by the screw f,. The movement of this roller varies 
the ratio of the forces exerted by the two impulse 
systems when the jet pipe is in its mid position, so 
that f, acts as a setting adjustment for the regulator. 

The two orifices on which the oil jet impinges are 
connected to opposite ends of a piston valve g,. 
When surging conditions are approached the pressure 
in the discharge main rises and the flow volume falls. 
The jet pipe is therefore deflected to the left, so that 
a higher pressure is transmitted to the right end 
of the piston, which therefore moves to the left. 
The inlet to a pipe which is connected to the 
lower end of the relief-valve control cylinder h, is 
thus uncovered and high-pressure oil is directed 
through this connection to the underside of the 
control cylinder piston. This piston, therefore, 
moves upwards so that the relief valve is opened 
and sufficient air passes to the atmosphere to prevent 
surging. When the blower is operating under 
normal conditions at volumes above the surge limit 
the differential pressure on the diaphragm a, is 
more than sufficient to overcome the force applied 
by the bellows impulse system, c,. As a result, the 
jet pipe is permanently tilted to the right so that the 
oil pressure is transmitted through the piston valve 
g, to the top of the control cylinder h, and the relief 
valve z is held in the closed position. The setting 
of the constant-volume regulator g is such that there 
is no interaction between it and the anti-surging 
regulator when surging conditions are approached. 

The two regulators are mounted side by side on a 
cast-iron pedestal, as shown in Fig. 3, the automatic 
phase-shifter and control cylinder -being supported 
on an extension of the top plate. 

To start either blower the main transformer is 
connected to the *bus-bars and its tertiary winding 
is used to energise the field supply transformer, the 
secondary of which is connected to the three field 
anodes. The motor field is therefore energised as 
soon as ignition takes place. The grid control gear 
is also supplied from the tertiary winding, so that 
the motor-operated phase-shifter can be brought 
into action. As will be seen from point a on Fig. 4, 
with the phase shifters at zero the blower is station- 
ary. As the motor-operated phase-shifter is moved 
to the point 6 voltage appears at the motor terminals 
and the blower begins to rotate. It gathers speed 
as the voltage increases and by the time point c 
is reached it is delivering air in sufficient quantity 
to bring the Askania regulator into operation. 
When the motor-operated phase-shifter has reached 
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motor-operated unit remains in its maximum posi- 
tion as the supply to its driving motor has been 
cut off. To re-start the blower motor this phase- 
shifter must therefore be returned to its original 
position by pressing the “lower” push button, 
an interlock preventing the rectifier from being 
ignited until this operation has been completed. 





HIGH-QUALITY DIE 
CASTINGS. 


THE production of high-performance castings 
bearing the registered name ‘‘ Niforge ”’ is described 
in a new publication issued by Carron-Parlanti, 
Limited, Carron, Falkirk, Stirlingshire, a company 
formed to develop on a commercial production basis 
patents relating to the Parlanti mould process. 
This is a gravity permanent die-casting technique 
in which anodised aluminium dies, instead of iron 
or steel dies or sand moulds, are employed. The 
high heat conductivity of the aluminium causes 
rapid cooling of the casting metal, and the die is 
designed in such a manner that the rate of cooling 
of each section of the casting is in proportion to its 
thickness. In consequence, undue stresses caused 
by irregular temperature gradients in the metal are 
reduced. The anodised coating over the aluminium 
is necessary as a heat barrier to avoid the severe 
thermal shock loading that would otherwise cause 
distortion. It also helps to prolong the life of the 
die. Other qualities claimed for Niforge castings 


| are fine-grain structure, great tensile strength, 


the limit of its travel corresponding to the point d,| excellent surface finish and definition, and freedom 
the automatic phase-shifter takes over control.| from porosity. The Parlanti process is stated to | thickest point on the casting to compensate for the 
On shutting down,.the automatic phase-shifter| be applicable to most castings made from standard |rapid chill. A large number of complex castings 
returns to its original low-voltage position, but the’ light-alloy casting materials and some irons and | have been produced by the new method. 
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ASKANIA REGULATORS AND AUTOMATIC PHASE-SHIFTERS. 


Fig. 4. 
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(1783.0) 
steels. Castings made by this process can also 
replace certain forgings. 

The dies can be produced quickly by casting or 
other means and two methods of casting the dies 
are possible. By the first method, a plaster cast 
of the mould is made from a wood pattern of the 
casting and an aluminium mould is then cast in 
sand using the plaster cast as a pattern. The 
second method consists of casting a mould in a 
light-alloy master mould which has previously been 
cast from a suitable pattern, or otherwise produced. 
Owing to the rapid cooling of the castings, the rate 
of production is high and each die can yield up to 
400 castings a day. As the castings are rapidly 
cooled, it is essential for the die to be fed from an 
unrestricted and correctly-positioned feed in order 
to obtain the necessary heat balance. For this 


ireason large runner heads are situated at the 
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DYNAMICAL ANALOGIES.* 
By R. Yorke, B.Sc. 


THE oscillations of a simple pendulum or the 
vibration of air in a Helmholtz resonator, although 
occurring in different media, are alike in so far as 
the equations describing the motion are concerned. 
A similar kind of oscillation can also occur in 
electric circuits and again the equations describing 
them are similar in form. It is, therefore, possible 
to think of any one of these systems in terms of 
the others, and in many practical cases, as will be 
shown later, it is advantageous to do so. It is 
proposed, here, to make a brief survey of the analogy 
which exists between electric circuits and mechanical 
oscillating systems. 

Simple Linear Systems.—Fig. 1 shows a simple 
mass-spring oscillating system with viscous damping. 
The mass M is acted upon by three forces: its 
own inertia force which is proportional to linear 
acceleration ; a spring force proportional to deflec- 
tion from the rest position; and a damping force 
which is assumed to be proportional to velocity. 


Fig. 1. 
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The equations of motion for the mass in terms of 
both displacement and velocity are 
ax dx «2 
M ip +D Zt + a 0 
or 


dv 1 
Mi = = 
f + Dv + Joat =o 


If the mass is displaced from its rest position by 
an impulsive force, the energy so given to the 
system is alternately stored in potential and 
kinetic form as the system, oscillates. The ampli- 
tude of oscillation is successively reduced by energy 
absorption in the daniping medium, until the mass 
18 again in its rest position. The period of this 
oscillatory motion is a function of the product 
of M and K, and its duration is dependent on the 
value of D. 

_ This well-known phenomenon has been restated 
in detail to facilitate comparison with the equi- 
valent electric circuit. This circuit is also shown 
in Fig. 1, and consists of inductance, resistance and 
Capacitance. In this case, if an impulse is given 
to the system the energy received is alternately 
stored in the magnetic and electrostatic fields 
until it is finally dissipated as heat in the resistance. 
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The corresponding equations for charge and current 


are 
dq dq 


q 
= oe 
es Be ee 


or 
di 1 ae 
LG +Ri+ 5 [ia =o 


Solution of these equations shows that the period 
of oscillating current (or charge) is a function of 
the product of L and C, and that their duration is 
dependent on the value of R. 

It will be seen then that the mechanism of 
operation of the two systems is analogous and that 
the equations describing them are identical in form. 
This justifies the obtaining of a solution to the 
mechamical problem in electrical terms providing 
a suitable scale factor is used when relating 
inductance to mass, capacitance to compliance, 
resistance to damping, etc. 

If a periodically varying force is applied to the 
mechanical system, this is equivalent to a source 
of e.m.f. being connected to the electric circuit. 
If this force is applied to the mass directly, the 
electrical equivalent must have a series connection 
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of the source of e.m.f. This condition is shown 
dotted in Fig. 1. On the other hand, if the force is 
applied to the mass via the spring, the electrical 
equivalent generator must be connected in parallel 
with the capacitor, as shown in Fig. 1. Provided 
that the characteristics of the corresponding 
generators are taken into account the analogy is 
in no way invalidated. 

More Difficult Linear Systems.—More complicated 
equivalent circuits may be built up step by step 
using the basic relationships described, except 
where distributed mass and compliance exist, as, 
for example, in a vibrating cantilever. The true 
electrical analogy of this is a transmission line 
consisting of distributed series inductance and shunt 
capacitance. In practice, it may not be possible 
to use the length of true transmission line required, 
but an artificial line formed of lumped inductance 
and capacitance elements may be used instead. 

Fig. 2 shows an elastic beam fixed rigidly at one 
end and free at the other. The electrical equivalent 
is shown and consists of a transmission line open 
circuited at one end and short circuited at the other. 
This line may take its place in a circuit of lumped 
elements, the combined effect of which decides 
the form of the line termination. 

Discontinuous Systems.—Further complication 


systems frequently exhibit discontinuities. Thus: 
the circuit elements forming the electrical analogue 
of such a system must possess analogous discon- 
tinuities which may be produced by suitable switch- 
ing of additional circuit elements. For example, 
the backlash in a train of gears coupling two masses 
may be simulated by allowing a relay to switch 
additional inductance into and out of the circuit at 
the appropriate moment. 


Another example of such a discontinuous system 
is shown in Fig. 3, where a mass is allowed to 
oscillate against two compliances only one of which 
is attached to the mass. When the mass moves 
to the right the effective compliance will be that 
due to K, only, and when it moves to the left the 
effective compliance is suddenly reduced as K, is 
brought in series with K,. Hence, the time taken 
for the half cycle to the right is greater than that 
to the left. Fig. 3 shows the electric analogue of 
this mechanical system. The magnitude and sign 
of the charge on C, is sampled by the relay which 
opens or closes the contacts across C,, as appropriate. 
Thus, alternate half cycles have different periods as 
in the mechanical case. 








arises in practice out of the fact that mechanical 
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To illustrate the validity of the analogy drawn, 
oscillograms of the oscillations in two such systems 
were taken, and these shown in Fig. 4. The first 
three, (a), (b) and (c), are records of the displacement 
plotted against time for the mechanical system. 
Clearly shown in (a) is the inequality in time taken 
for excursions to the left and right of the central 
rest position. Oscillograms (6) and (c) have been 
included for comparison with it and show the effect. 
of removing the discontinuity. Damped sine waves 
are obtained having frequencies corresponding to 
(b) the larger value, and (c) the smaller value of com- 
pliance. It will be noted that ‘these correspond 
respectively to the right-hand and left-hand half 
cycles of oscillogram (a). Corresponding oscillo- 
grams were taken on the equivalent electric circuit. 
and are shown in Fig. 4 (d), (e) and (f). 

Advantages of Method.—The brief outline of the 
method and examples given serve to illustrate how 
the equivalent circuit of a mechanical system may 
be constructed. The principal advantages of doing 
this are, firstly, that the mathematical methods 
developed to deal with complicated electric circuits 
may be brought to bear on mechanical problems 
without modification; secondly, mixed electrica) 























and mechanical dynamic systems may be simplified 
for the purpose of analysis by using the analogy 
to reduce the dual system to a single equivalent 
network; and thirdly, the equivalent electric net- 
work may be set up and used as an analogue com- 
puter, which allows a rapid assessment of the per- 
formance of the mechanical system to be made. 
Further, changes in the electrical parameters may 
be quickly made and the effects of these changes 
used to predict the result of similar changes in the 
original system. 

Application.—As an example of the application 
of the method, it is proposed to describe in some 
detail the analysis of a gramophone pick-up. Jn 
a pick-up of the type shown in Fig. 5, page 763, the 
relative movement between the needle and the head 
should be a copy of the record groove modulation. 
However, owing to spurious vibrations set up in 
other parts of the mechanical system this is not 
always the case, the undesired effect being greatest 
when a condition of resonance is reached. The 
electrical response curves of this unit show devia- 
tions which other tests had shown were attributable 
to one or more of the following types of mechanical 
vibration. Firstly, pivotal resonance, in which the 
whole mass system resonates with the needle support 
compliance , secondly, lateral resonance, in which 
the tone arm vibrates laterally as a beam, the dis- 
tributed mass and compliance forming the resonant 
elements; thirdly, torsional resonance, in which 
the pick-up head resonates with the torsional com- 
pliance of the tone arm about its own axis; and 
fourthly, needle resonance, in which the needle mass 
resonates with the record groove compliance. 
Applying the analogy to the pick-up of Fig. 5, we 
arrive at the equivalent circuit which is shown in 
Fig. 6. 

In this, L, represents the mass of the needle and 
C, and C, the compliance of the record groove and of 
the needle support, respectively. L, and L, repre- 
sent respectively the moment of inertia of the head 
about the pivot and its polar moment of inertia about 
the tone-arm axis. Since the arm possesses dis- 
tributed mass and compliance it may be represented 
by a transmission line consisting of elements L, and 
Cy. For the lateral and pivotal vibrations, the 
elements represent distributed moment of inertia 
about the pivot and distributed rotational com- 
pliance, respectively. The line is short-circuited at 
the end representing the pivot since at this termina- 
tion rotational velocity may occur without torque. 
The torsional constants of the arm may be similarly 
represented, forming another transmission line 
consisting of elements L; and C,;. These are 
equivalent, respectively, to polar moment of inertia 
and torsional compliance of the arm. In this case 
the line is open-circuited since at the pivot no 
torsional velocity can take place though torque may 
exist. Each of these lines is fed by a transformer. 
T, has a step-up ratio equal to the ratio of torque 
at the needle support to that at the head (about 
the pivot) and T, has a ratio equal to the ratio of the 
torque at the needle support to that at the head 
about the tone-arm axis. The electrical output of 
the pick-up is proportional to I,. Supplying the 
whole circuit is a constant-current generator 
representing the record groove. 

In forming this equivalent circuit, several approxi- 
mations have been made; for example, the ter- 
mination of the line composed of elements L, and 
C, has been shown as a short circuit, whereas, in 
fact, a small amount of resistance exists. Again, 
the needle should be represented as a transmission 
line since it has small distributed mass and com- 
pliance. However, the errors introduced are small, 
and are in magnitude, not in form. 

It is clear from the cirzuit that a number of reson- 
ances can take place which will affect the current 
flowing in C,, which, as stated, represents the pick-up 
output. At some low frequency the reactance 
effects of C,, L, and C, are negligible and a parallel 
resonant circuit is formed by C, and L, and the line 
inductances L,. This corresponds to the pivotal 
resonance described earlier. At higher frequencies 
the transmission lines become resonant and their 
input impedances change in both magnitude and 
sign over quite a small frequency range. Since the 
input is a constant current, the difference current 
through C, is an inverse function of the transmission- 
line current and an “N” curve is formed in the 
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electrical characteristic. Several of these ““N” 
curves may appear since there are two lines and 
each can resonate at a number of frequencies. 
At some high frequency corresponding to needle 
resonance the parallel circuit formed of L, and C, 
will resonate and a large current will flow in C;. 
It must be remembered that as the frequency 
increases, the reactance of C, decreases and that 
of L, and L, increases until the resonant lines 
have no effect on the current in C,. The force 
exerted by the needle is proportional to the potential 
difference appearing at the input terminals. 

A mathematical analysis of this circuit shows 
that a response curve similar to that observed 
experimentally is obtained. Fig. 7 shows some 
response curves taken on a computer based on the 
circuit of Fig. 6. In this case only the line repre- 
senting the lateral vibration conditions was used. 
The effects of pivotal and needle resonances and of 
line impedance changes giving rise to ‘‘N” curves 
may be seen clearly. The four curves show the 
effect of variation in the value of L, and C,, in the 
following manner :— 


Curve 1 ... in 5pF 210mH 
_ Curve acs ae 20uF 210mH 
Curve 3 ... eas 5uF 1,200mH 
Curve 4 ... vee 20ynF 1,200mH. 


It is clear from these that an increase in the value 
of C, lowers the pivotal resonant frequency and to 
some extent reduces the effect of arm resonances 
(but does not alter their frequency), whereas an 
increase in the value of L, again lowers the pivotal 
resonance, but to a smaller extent, although it has 
considerable effect on both the magnitude and 
frequency of the arm resonances. The needle 
resonance remains unaffected by these changes. 
These curves show that it is possible to predict the 
performance of a pick-up without actually making it. 

Conclusion.—Although, in many cases, the direct 
dynamical analogy used in this example has given 
the best solution to a mechanical problem, there are 
cases where the indirect analogy is more readily 
applied. This is based on the same general prin- 
ciples but the analogy is drawn by letting current 
be equivalent to force, resulting in voltage being 
the equivalent of velocity, and an inversion of the 
relationships between the other analogous quan- 
tities. The application of these analogies enables a 
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simplification to be made in the treatment of com- 
plex mechanical systems. Together with such 
methods as the electrolytic tank for investigating 
field problems, they provide solutions in cases where 
the mathematical approach is difficult or impossible. 





ELECTRIC BAGGAGE CARS ON 
BRITISH RAILWAYS. 


THE virtual absence of steam trains on the 
Liverpool, Southport, Crossens and Ormskirk lines 
of the London Midland Region of British Railways 
and the lack of luggage accommodation on the 
electric rolling stock have made it convenient to 
use special vehicles for this purpose. These have 
been converted in the railway shops from an 
existing motor car and driving trailer car of com- 
partment-type stock, and have a driving compart- 
ment at each end, so that they can operate singly. 
They are 59 ft. long and 57 ft. long, respectively, and 
8 ft. 11} in. wide over the body panels at the waist. 
Each vehicle has one motor bogie and one trailer 
bogie and is fitted with vacuum and hand brakes. 
The original Westinghouse brakes have been 
removed, as it is intended that the cars shall be 
capable of hauling vacuum-fitted freight vehicles. 

The seating and dividing partitions have been 
removed to provide luggage compartments either 
35 ft. or 33 ft. long. These compartments are 
provided with two sliding doors on each side to 
give a clear opening of 4 ft. and an area of the floor 
space has been covered with recessed drip trays and 
drains for the conveyance of fish, so that water 
from melting ice is carried away from the electrical 
and other equipment. 

Half the electrical equipment has been transferred 
from the motor car to the driving trailer car, so 
that each vehicle is driven by one motor bogie 
on which two 265-h.p. motors are mounted. These 
motors are controlled by the original electromagnetic 
contactors. Advantage has been taken of the 
reduced amount of control equipment to reorgamise 
its layout and thus to reduce maintenance and 
evenly distribute the weight. In the case of the 
driving trailer car, the equipment has been installed 
in a new compartment. New lighting has been 
installed in both cars, a prismatic bulkhead type of 
fitting being used. 


- hat i ie ce ee ie i 


PAO & we 2S FP be oa tt GC. G6. Se et et lk et OetlhumlClUetlUmelCO Ml st lll Soe 


>Oo D2 ff = = 2. © 4 


De 


) mai ePaeeof ff As se” 











DEC. II, 1953. 





ENGINEERING. 


765 








APPLICATIONS OF 
CALORIMETRY, WITH 
REFERENCE TO MAGNETIC 
STEELS.* 

By K. L. Morpuew, B.Sc.(Eng.). 


THE measurement of energy by calorimetry 
may be said to have had its beginnings in the 
observations of Count Rumford on the production 
of heat during the boring of cannon. Those 
observations, which were crucial in the history of 
science, noted the degradation of energy to heat 
by friction. Joule’s classical experiments to 
measure the equivalence of heat and energy 
employed the same phenomenon. 

The uses of calorimetry in engineering are 
naturally confined to two classes of measurement. 
The first is thermo-chemical, in which Junkers’ 
gas calorimeter and Berthelot’s bomb calorimeter 
are well established, but use very different methods. 
In the same class, but less widely known, are the 
measurement of the heat evolved during the setting 
of cements, and the examination of the thermal 
stability of explosives, to quote but two of a wide 
range of applications. In the second class are 
physical measurements. Among these, determina- 
tion of the latent heats of evaporation of working 
substances for refrigerators are typical of one kind ; 
the estimation of heat lost in the cooling water 
of engines is an example of another kind of 
calorimetry. 

Electrical engineers have so far found only a 
limited use for calorimetry. It was in 1903 that 
Threlfall! used the continuous air flow method for 
measuring the losses in alternators. This method 
was further developed in a detailed investigation by 
Parker Smith and Barclay,? and is still used. 
A continuous-flow method was used by Rosa and 
Smith? in 1899 to measure the losses in dielectrics 
at power frequencies. Thirty years later, G. E. 
Owen‘ continued this work, using what he called 
a differential calorimeter. His method, briefly, was 
to apply alternating voltage to condenser plates 
separated by the dielectric, and to measure the 
temperature rise by noting the change in the 
pressure of air in the surrounding glass -vessel. 
A similar pressure change was then obtained by 
using heat from a current-carrying resistor, the 
power dissipation in which was measured by the 
usual methods. This gave the dielectric loss 
directly. Other workers on these lines‘, * explored 
different calorimetric methods during the next ten 
years. Dielectric loss measurement by calorimetry 
was brought to a fine art in the work of MacGregor- 
Morris and Grisdale,? who extended it usefully to 
frequencies as high as two megacycles per second. 
The work of J. A. Fleming® on the power dissipated 
in wires carrying high-frequency currents is well 
known. This was done with a true differential 
calorimeter, and the method was later adopted, for 
similar measurements, by the National Bureau of 
Standards. 

An aspect of electrical measurement in which 
calorimetry has not been extensively used, is that of 
magnetic iron-loss testing. Usually, loss measure- 
ment is made with a wattmeter, or an alternating- 
current bridge or potentiometer (according to the 
degree of precision required) while the frequency of 
magnetisation and mean magnetic induction are 
held constant. In work of this kind care has to be 
taken to ensure that harmonic distortion is either 
allowed for, or does not affect the result. The 
deliberate introduction of harmonics, and the use of 
feed-back, are two methods by which distortion 

may be counteracted. 

Calorimetry was first introduced into this field 
by Greig and Kayser® in 1948. They used an 
Owen bridge for iron-loss measurements at high 
frequency, the balance detector being a harmonic 
analyser, which also enabled the voltage harmonic 
components to be measured and used in a correction 
term. Their calorimeter, for which a repeat 
accuracy of better than + 1 per cent. was claimed, 
Served to monitor the reliability of the bridge. 
The calorimetric method used was one in which 
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the alternating magnetisation of an iron specimen 
produced heat which was shared by all parts of the 
calorimeter and its fluid surround. 

This kind of measurement is akin to work being 
done at Southampton University on the thermal 
properties of electrical sheet steels. In particular, 
the specific heat of these steels is unknown. A 
method of measuring it, however, is being developed 
in which the specimen does not share its heat with a 
calorimeter and cooling fluid, but acts as its own 
calorimeter. The temperature change is preferably 
measured over a very small interval of time so that 
heat losses by radiation, convection and conduction 
through the supports to the specimen will involve 
only a very small correction. As a consequence, 
the temperature rise will also be small, of the order 
of 0-1 deg. C. 

Auto-calorimetry of this type is well established 
in physical measurement, particularly at low 
temperatures, and has been used by A. J. C. 
Wilson” in work on silicon-iron crystals, though 
not with great accuracy. The method appears to 
offer several practical advantages. One is the 
absence of a liquid bath with the elaborate stirring 
arrangement so essential to obtaining uniformity of 
temperature. Another is the short measurement 
time which is always desirable when the measure- 
ment may have to be often repeated. A third is 
that the waveforms of flux and magnetising current 
cannot vitiate the measurement of temperature, so 
that it can be made with a single pulse or repeated 
pulse, or any non-sinusoidal waveform, in conditions 
of either reversible or incremental magnetisation. 
It will be evident, too, that the temperature sensi- 
tivity will be a maximum, by virtue of the fact that 
the specimen retains practically all its heat. 

At present, the specimen is a conventional stack 
of ring laminations of electrical sheet steel, 
0-014 in. thick, built to a square cross-section. 
The nature of this specimen enables temperature- 
measuring devices to be placed between the lamina- 
tions and so measure the temperature at almost 
any point in the mass. Due to the small change in 
temperature with which it is proposed to work, 
the thermometers used can only be those with the 
smallest possible thermal capacity and _heat- 
conducting properties. Moreover, the need to 
place them within the interlaminar spaces limits 
the choice to fine wire resistance or thermocouple 
types. In order to attain an accuracy of +1 per 
cent. for a temperature rise of 0-1 deg. C., they will 
have to be sensitive to + 0-001 geg. C. at least. 
These problems are common to any fine temperature 
measurement or precision calorimetry and may be 
solved by the use of thermocouples. The conditions 
for the most sensitive arrangement of thermo- 
couples and a galvanometer have been examined 
by Whipp™ in 1934. Since then, Bates’? and 
co-workers have devised a method in which several 
thermocouples are inductively coupled to a ballistic 
galvanometer. By this means sudden changes in 
the thermocouple temperatures can be measured. 

The location of the thermocouples, however, is 
peculiar to this measurement, for a steady state 
will not be obtained, and the form of the specimen 
engenders a complicated heat distribution. Since 
this fact may well result in the mean temperature 
change of the specimen having the largest error, 
and since an error of 1 per cent. might be exceeded, 
it is essential that the temperature drift of the cold 
junction of the thermocouples be assessible, and 
as far below 0-001 deg. C. as possible during the 
measurement time. Observations on the thermal 
inertia of a large copper block insulated by vacuum 
vessels suggest a simple solution here, its changes 
of 0-0001 deg. C. during several minutes being 
just acceptable. A cold junction of this kind, 
being at a temperature near that of the specimen, 
eliminates the high standing thermal e.m.f. of 
about 800 microvolts which an ice cell would 
produce, and only about 40 microvolts are present, 
so that the expected variation of 0-1 deg. C. will 
produce a four-microvolt change, which is more 
easily measured. 

Once these problems have been solved, the 
effects of the silicon and carbon content of the 
laminations, and of its surface scale, upon the specific 
heat can be examined. When it is remembered 
that the silicon forms 2 to 5 per cent. of the total 
mass, while the scale is estimated to be 7 per cent. 





of the volume, their contribution to the specific 
heat is not negligible, and accurate measurement 
will give values useful in small electrical component 
design, and important in their comparison with 
values theoretically calculated from the supposed 
constitution of the specimen. 
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MEASUREMENT 
OF ACCELERATIONS OF 
AIRCRAFT DUE TO GUSTS. 


THE measurement of aircraft accelerations 
resulting from wind gusts was discussed in a lecture 
entitled ‘‘ Gusts and their Measurement,” given by 
Mr. J. Taylor before the Royal Aeronautical Society 
in London on Tuesday, November 10. After 
briefly reviewing the reasons for the increasing 
importance of gust measurement, Mr. Taylor 
explained that the change in air velocity, rather 
than the absolute value of velocity, was the sig- 
nificant factor when an aircraft encountered a gust. 
The lecturer showed an idealised cross-section 
through a patch of turbulent air, containing both 
up-gusts and down-gusts, and demonstrated the 
resulting flight-path of a rigid aeroplane, flying on 
an initially level course, and its vertical accelera- 
tions. After reviewing the theoretical approaches 
to the response of an aircraft encountering sharp- 
edged and other gusts, he discussed the measurement 
of aircraft acceleration. In a rigid aircraft, this 
involved siting a suitable accelerometer at, or 
near to, the aircraft centre of gravity. In a flexible 
aircraft, the measurement of gusts was complicated 
by the variation in centre-of-gravity position when 
the structure vibrated. It was not always necessary 
to correct for this effect, although an allowance 
could be made from data obtained from strain 
readings taken at various points on the aircraft 
structure. 

Of primary importance was the ability of the 
accelerometer to provide records from which 
accelerations due to gusts could be distinguished 
from those caused by high-frequency vibration of 
the airframe. The simple accelerometer, consisting 
of a simple mass and spring with velocity damping, 
was unsuitable for measuring aircraft accelerations 
resulting from gusts because it also recorded 
unwanted high-frequency accelerations. A more 
satisfactory instrument was made by adding a 
second spring and rotary inertia to the simple 
accelerometer and by putting the damping on the 
rotary inertia. Eddy-current damping had been 
used for this purpose in the Royal Aircraft Establish- 
ment (R.A.E.) designs. Mr. Taylor illustrated 
further applications of this principle to the R.A.E. 
counting accelerometers and discussed the develop- 
ment of these instruments as fatigue meters. The 
effect of aircraft speed on the 4cceleration data 
collected had been investigated. From a particular 
investigation on a Viking aircraft flying for four- 
minute periods at 180 knots, interposed with 
four-minute periods of flying at 120 knots, the 
indications were that the miles flown per gust of 
given velocity were the same at both speeds. 
Several records showing miles per gust of any given 
velocity at various altitudes had already been 
obtained by the use of counting accelerometers, but 
no positive conclusions could be drawn from these 
results on the effect of the terrain conditions over 
which the aircraft had been flown. 
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HYDRAULIC SYSTEMS FOR AIRCRAFT. 


Fig. 1. SECTION THROUGH PUMP. Inlet Drain 
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HYDRAULIC SYSTEMS.* Limit Switches [ 


By G. Ortorr, A.F.R.Ae.S. 


In order to reduce the weight and bulk of air- 
craft hydraulic services, and to provide increased | 
stiffness in hydraulically-operated  fiying- -control | 
circuits, there is a trend towards higher working 
pressures. This involves some difficulties in sealing 
and in the reduced life of flexible packings; there 
is a danger of hydraulic surge, the strut strength of 
jacks requires consideration, and there is a possi- 
bility of increased fire risk. Some of the problems 
encountered in the successful development of the 
British Messier 4,000-lb. per square inch hydraulic 
system are described below. 

Power Pump.—The power pump shown in Fig. 1 
is basically a seven-cylinder rotating swashplate 
pump in which the fluid is drawn from the casing, 
through the hollow plungers and into the pump 
cylinders, after passing automatic inlet valves | 
retained at the end of the plungers by a crimped | 
cage. The delivery of the fluid under pressure is | 
effected past flat steel delivery valves into a collector | | 
annulus, and out through the delivery connection | 
forming part of the cylinder block. During develop- | 
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Jack 


ment there were no troubles which could be directly 
ascribed to the high pressure. The life of the main 
bearing was unsatisfactory but by changing from a 


piston which opens or closes a pilot valve, depend- 
ing upon the pressure of the system, and of a 
| main valve responding to the flow signal so as 





taper-roller type to an angular-contact ball race of | to follow the pilot valve, but at a larger amplitude. 
robust design, it was made adequate for at least | | With the pilot valve closed, the pressure acting 
two consecutive type tests. Occasional seizure of|on the valve would close the latter, but when 
the plungers and cylinders was overcome by fitting | the pilot valve opens the drop of pressure across 
the plunger with a dome head of large radius instead | the main-valve annular area would overcome the 
of a flatted ball. This reduced the tilting moment! pressure forces and the valve would move into 
applied by the swashplate, and induced rotation of | the open position. A mechanical detent is pro- 
the plungers, thus ensuring a more even distribution | | vided between the master piston and pilot valve 
of the lubricating oil film. The modified pump | to avoid any intermediate position, and the follow- 
completed a test lasting 2,000 hours, and is now | [up valve has an extension entering within the valve 
installed in four types of aircraft. iseat, which is drilied to give a pseudo- linear 
Automatic Cut-Out.—During development, the! pressure/time curve. This unit is silent in operation 
automatic cut-out underwent severe changes. In | for powers ranging from 6 to 40 f.h.p. at a system 
the original cut-out the pressure signal acted on a) pressure of 4,000 lb. per square inch. 
spring-loaded overbalanced pilot selector valve,| Selectors.—Motor-driven selectors with two posi- 
which admitted pressure to, or vented, a small tions are used for undercarriage retraction, bomb- 


spring-return jack operating the main off-loading | door operation, etc. 


In this unit (Fig. 3) an elec- 


trically-operated screw actuator acts on a cam, 





valve. This scheme had in the past been used 
successfully at lower pressures in systems having an | shaped with two sloping faces, which in turn depress 
input of about 8 to 10 f.uid horse-power (f.h. p.). It) the pilot valves of a three- “way selector. The cam is 
was successful at 4,000 lb. per square inch with the provided with fingers moving a double-pole switch 
same power input, but at input powers of 30 to| | which reverse the electric circuiv to the split-field 
35 f.h.p. the unit became excessively noisy, and pres- | motor, upon reaching the extremities of the actuator- 
sure recordings taken downstream of the cut-out | screw thread; the cam is allowed to run off the 
occasionally showed momentary surges of 6,500 Ib. | screw thread, thus avoiding the necessity of having 
per square inch. Attempts to damp the opening and | magnetic brakes within the motor. Subsequent re- 
closure of the main off-loading valve resulted in | engagement is by springs exerting a thrust upon 
instability from hydraulic interactions at the com- | the cam in the direction of the screw. 
mon tank return. The scheme was abandoned ‘a The admission valve, when free, is seated by a 
favour of the principle shown in Fig. 2. return spring, also acting on the pilot valve, and 
This consists essentially of a spring-loaded master | \by hydraulic pressure acting upon the annular 
| valve area, corresponding to the one exposed to 
* Lecture delivered before the Royal Aeronautical | the back pressure in the jack line. When the cam 
Society in London oa Tuesday, November 3. Abridged.| is moved to open the pilot valve the pressure 





Fig. 2. AUTOMATIC CUT-OUT. 




















Accumulator Master Master 
Piston Spring 
Pilot 
Valve 
By-Pass 
\ Valve 
By-Pass 
to Tank 
System 
Non-Retu' 
¢r000) Valve i} Pump 
“ENGINEERING” 


drop obtained through the restriction in the pilot 
valve stem causes the main valve to follow in the 
open direction. The exhaust valve, when free, is 
seated by a spring force and by the system pressure 
acting upon the pilot and main-valve seat areas. 
Movement of the pilot valve into the open direction 
induces a pressure drop across the main valve 
causing it to lift against the hydrostatic seating 
forces. 

Originally it was intended to operate a fine-pitch 
master screw directly from the motor, but early 
experiments showed such poor overall efficiency 
that the scheme was modified to have a gearbox 
and a four-start thread at the actuator screw. No 
further trouble was experienced during normal 
functioning tests, but reverse-flow tests revealed a 
tendency for the input main valve to close; this 
was overcome by introducing an abutment which 
limited the relative movement between the pilot 
and follow-up valve. 

After approximately 5,000 operations, it was found 
that locking occurred between the actuator screw 
threads during re-engagement of the cam; this was 
overcome by choosing harder materials and increas- 
ing the strength of the return springs. 

Hydraulic Jacks.—Steel cylinders with built-in 
filters were employed in the jacks. The main 
difficulties in developing a jack suitable for a pressure 
of 4,000 lb. per square inch were in obtaining a 
satisfactory life of the dynamic seals. 

Extrusion of the rubber rings has not been as 
severe as was originally expected, but secondary 
effects, such as cylinder scoring and the turning of 
rubber rings, have been pronounced in jacks of large 
diameter. To overcome these difficulties a different 
seal design was adopted for cylinder bores in excess 
of 14 in.; a soft rubber ring is backed by a 
hard packing which has a higher resistance to 
extrusion. 

The rectangular section of these rings has in- 
creased the resistance to turning within the groove, 
and the scoring of the cylinders has been overcome 
by adequate proportioning of the piston lands 
and by the choice of piston bearing materials. 

Venting of the piston land contained between the 
seals was found to increase the life of packings, and 
has allowed a more accurate prediction to be made 
of gland friction. In order to estimate frictional 
losses in jacks, measurements were made of the 
force required to move a piston in hydraulic balance 
against the friction of two flexible packings at 
different speeds. The results of these tests showed 
that some gain in efficiency can be expected by 
raising the pressure to 4,000 Ib. per square inch. 

Hydraulic Motor.—An efficient high-speed hydrau- 
lic motor is required for certain flap mechanisms 
and servo actuators. In 1948, an experimental 
10-h.p. motor was designed, which consisted of a 
rotating cylinder block, attached to the output 
shaft, and a swashplate fixed relative to the motor 
body. A ported distribution system was used, 
located at the rearmost face of the rotating cylinder 
block. At high pressures the deterioration of the 
cylinder-block distribution face from scoring was 
excessive, and the design had to be abandoned. 

In the successful design (a descripton of which 





was given on page 396 of our 175th volume, 1953), 
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the cylinder block is fixed relative to the motor 
casing, and the swashplate forms part of the rotating 
output shaft. Power is transmitted to the swash- 
plate by five cylinders and plungers. The distribu- 
tion of the fluid to each cylinder is by cam-operated 
slide valves, each valve being located, together with 
its cylirier, in a compound barrel for ease of adjust- 
ment. 

The only difficulty encountered with this motor 
was the rapid deterioration of the cylinder block 
packings, which were originally made of 90-Shore- 
hardness rubber. This material was losing its 
hardness owing to local frequency impulses and 
was extruding into the system after a running 
period of the motor of approximately 4-hour dura- 
tion. This difficulty was completely overcome by 
substituting split plastic rings, within the existing 
grooves. 

Fire Hazard.—To test the inflammability of 
atomised DTD.585 fluid, a pipe was drilled to 
give an orifice diameter of approximately 0-0095 in. 
to simulate cracked pipe conditions, and system 
pressures up to 5,000 lb. per square inch were sup- 
plied while the flame of a blow lamp was applied 
to the spray issuing from the orifice. It was found 
that self-ignition was not possible under conditions 
of normal temperature and pressure. When the 
jet velocity was high, the spray would blow itself 
out as soon as the ignition flame was removed. 
The spray would continue to burn after removal of 
the ignition flame only when the jet velocity was 
relatively low and corresponded to _ pressures 
between 200 lb. per square inch and 2,000 lb. per 
square inch. With very low jet velocities corre- 
sponding to pressures below 200 lb. per square inch, 
no atomisation occurred and therefore there was no 
direct fire risk. 





THE INSULATION OF 
HIGH-VOLTAGE ELECTRICAL 
INSTALLATIONS.* 

By J. 8. Crier. 


Uniti. comparatively recently the only tests for 
high-voltage insulation which have been included 
in standard specifications have been those of the 
simple power-frequency over-voltage type. Suffi- 
cient is now known, however, to justify the stan- 
dardisation of additional tests hitherto made only 
by manufacturers or prescribed by individual con- 
sumers. Before the insulation can be selected for a 
given system, several characteristics must be 
considered in order to determine the stresses that 
will be imposed during its life. These include the 
highest voltage of the system, which may exceed 
the specified voltage during abnormal operating 
conditions if a very long line is opened at the 
receiving end and if the wave form is distorted by 
harmonics. Some forms of insulation are par- 
ticularly susceptible to over-stressing by harmonics. 
In nearly all high-voltage insulation problems the 
voltage to earth is of primary importance. During 
abnormal conditions, such as unbalanced leakage or 
faults to earth, the phase voltages may become 
unbalanced, so that the voltage across the insulation 
to earth rises above the normal 58 per cent. of the 
phase-to-phase value. Systems are also subject to 
short-duration over-voltages, which are due either 
to switching sections on or off or to lightning. 
When a long line with distributed constants is 
suddenly closed or opened, the voltage at the open 
end may reach twice the peak value of the phase- 
neutral voltage. If, on opening, the contact gap of 
the circuit-breaker does not withstand this over- 
voltage one or more re-strikes may occur and the 
Voltages may build up to very high values. A similar 
Phenomenon occurs when transformer-magnetising 
circuits and shunt reactors are switched off as well 
a8 when some types of current-limiting fuses 
Operate or short-circuit. Appreciable voltages 
may also be built up when faults develop between 
One phase and earth on systems with insulated 
neutrals. 

Overhead transmission systems are subject to 
Over-voltages caused by lightning; and these will 
frequently result in the line insulation flashing over. 





* Paper read before the Institution of Electrical 
Engineers on Thursday, November 5. Abridged. 





Some improvement can be effected by shielding the 
phases against direct stroke, but once the surge 
voltage is on the line, the amount of insulation used 
and the separation between conductors and earth 
are the main factors in determining the values 
that can be withstood. To put some definite 
limit on the over-voltage set up as a surge travels 
along a transmission line it is essential to provide 
over-voltage protection in the form of rod-gaps, 
protector tubes or surge diverters, the non-linear 
resistance type of the last giving the best results. 
To assess the relative value of these apparatus fully 
it is, however, necessary to consider their voltage 
rating in relation to the system voltage and to the 
characteristics of the system, as these determine the 
voltages between the phases and earth. The effect 
of the reduced air density at high altitudes is to lower 
the flashover voltage through air compared with 
that at sea level. For installations at altitudes of 
over 3,300 ft. it is therefore necessary to increase 
the external insulation, although the puncture 
strength and flashover through oil are unaffected. 
Allowance for the fall in average temperature and 
barometric pressure, which occur with increasing 
altitude, requires an increase of the standard flash- 
over voltage by 3-5 per cent. per 1,000 ft. in excess 
of 3,300 ft. 

When outdoor insulation, which is heavily coated 
with grime or salt deposits, operates under damp 
conditions appreciable leakage currents may flow 
over its surface. Such currents are not, however, 
steady but take the form of a series of current 
surges with values up to 100 milliamperes and lasting 
from a few cycles to about one second. Under 
severe conditions at the higher voltages these 
currents may cause flashovers and, although it is 
not feasible to specify the optimum design to prevent 
this, experience has shown that the important 
factors are the total and “ protected” creepage 
distances, 

The stress which the insulation must withstand 
continuously is determined by the working voltage 
and its maximum values, depending on the form and 
type used. It is most important that the voltage 
stress should be sufficiently low to prevent ionisation, 
otherwise progressive deterioration and failure will 
occur. It is difficult to determine at what level 
ionisation begins seriously to affect the life of the 
insulation ; and although external ionisation in the 
form of corona discharges can be observed in a 
darkened room, for internal discharges, particu- 
larly with apparatus of complicated construction, 
it will be necessary to study both measuring tech- 
niques and effects before limits can be prescribed 
for various types of insulation. The only surges 
which are encountered on cable networks are those 
due to switching. Impulse-voltage tests are there- 
fore unnecessary for apparatus connected to them. 
Insulation which passes the standard one-minute 
power-frequency test is, in fact, adequate for all 
the usual switching over-voltages. On the other 
hand, apparatus connected to overhead lines may be 
subjected to over-voltages caused by lightning. 
The maximum amplitude of these depends on the 
characteristics of the protection used and the 
probability of this maximum being attained in a 
given period depends mainly on the voltage of the 
system and the isoceraunic level of the district. 
Of the various forms of over-voltage device the 
only one which gives consistent protection against 
surges of all wave shapes is the surge diverter. For 
this reason its characteristics are taken as the 
basis for determining insulation requirements for 
apparatus exposed to lightning. On transformers 
for 100 kV and upwards, the insulation level has 
an appreciable bearing on the cost, while on circuit- 
breakers for 245-kV systems the savings obtained 
by the reduced insulation level are also significant. 

In some installations the apparatus is connected 
to overhead transmission lines through a long length 
of cable or a transformer. In both cases some of the 
over-voltage due to lightning may reach the appara- 
tus, but further study is necessary before general 
provisions regarding the insulation level of such 
installations can be made. Experience, however, 
shows that in most cases the probability of failure 
is small if adequate surge protection is installed at 
the line termination. When designing a particular 
piece of apparatus it is desirable to allow for a 
possible failure of the overload protection and to 





arrange that if its insulation strength is exceeded 
the breakdown will occur at a point where it will 
cause the least damage. It is also preferable that 
any breakdowns should occur to earth rather than 
between phases or across the poles of open isolators 
or circuit breakers. In large and important sub- 
stations it is desirable to consider the factors of 
safety obtainable in the various components in 
relation to the possible consequencies of a break- 
down. At voltages of 132 kV and above it is usually 
more serious to have a breakdown on the switchgear 
and "bus-bars than on a single transformer. It is 
therefore common practice to incorporate a higher 
insulation level in the switchgear than in the 
transformers. 

To prove the insulation level of apparatus, type 
tests are made using 1/50 micro-second impulse- 
voltage waves, as these provide the closest approach 
to the characteristics of the service over-voltage. 
Owing to their complexity these tests are usually 
supplemented by a routine test at power frequency. 
Ideally, the impulse-voltage withstand tests should 
be made under conditions simulating the most 
onerous service, but this is difficult to achieve. 
At present it appears unlikely that insistence on 
wet impulse-voltage tests would result in any 
appreciable improvement in service performance, 
but the problem requires further study. For indoor 
switchgear the minimum length of insulator, 
minimum clearance to earth in air, and minimum 
clearance between poles, have been specified with 
two dimensions for each voltage rating. Since 
the same test voltage is specified for both classes 
and no corresponding internal clearances are speci- 
fied, the mere fact that an equipment has the larger 
air clearance does not ensure that its overall insula- 
tion level is superior. There is therefore little 
justification for the larger values. 

Since indoor switchgear for voltages up to 33 kV 
is mostly used on cable networks, it has been decided 
not to specify impulse-voltage tests for it. The 
clearances which have been specified for outdoor 
switchgear are also now unnecessary on individual 
pieces of apparatus which are to be impulse-voltage 
tested. For large substation structures it is im- 
possible to carry out impulse-voltage tests on some 
of the clearances, since the equipment is assembled 
only on site where the necessary equipment is not 
readily available. For such cases it is desirable to 
have some agreed clearances specified as a guide 
to both designers and inspectors. Unfortunately, 
however, the minimum clearance to withstand a 
given impulse voltage depends upon the configura- 
tion of the electrodes, which, may be different for 
clearances to earth and between phases. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following publications of engineering interest 
have been issued by the British Standards Institution. 
Copies are available from the Sales Department of the 
Institution, 2, Park-street, London, W.1, at the price 
quoted at the end of each paragraph. 


Analysis of Copper in Aluminium and Aluminium 
Alloys.—Part 5 of B.S. No. 1728 which covers methods 
for the analysis of aluminium and aluminium alloys 
has now been issued. It deals with the determination 
of copper by the absorptiometric method and is 
intended for use with alloys containing percentages 
of copper smaller than those referred to in B.S. 
No. 1728: Part 1. The method, in fact, is suitable 
for copper contents in the range between 0-01 and 0-3 
per cent. The reagents to be used and recommended 
methods of sampling and test procedure are specified 
and an indication of the reproducibility to be expected 
is given. This has been derived from experiments 
carried out by a number of independent analysts. 
[Price 28., postage included. ] 

Cast-Iron Flanged Pipes and Flatged Fittings —A 
new specification, B.S. No. 2035, covering cast-iron 
flanged pipes and flanged fittings, constitutes a com- 
panion publication to B.S. No. 78 dealing with “‘ cast- 
iron pipes (vertically-cast) for water, gas and sewage 
and special castings for use therewith.” It also super- 
sedes those sections of B.S. No. 78 dealing with flanged 
pipes and fittings. In the new specification, the term 
“ fitting” is used instead of “special casting ” as the 
employment of the latter term to describe a standard- 
ised article is anomalous. The testing procedure is 
fundamentally different from that given in B.S. No. 78. 
As pipes and fittings may be subject to individual 
defects, it is necessary that each pipe be hydraulically 
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tested. The new specification takes advantage of this 
test to prove the strength of the material of each 
individual pipe by subjecting it to a higher test pressure 
than would normally be required from considerations 
of the working pressure. This enables the discontinu- 
ance of the previous practice of taking test bars for 
tensile and transverse tests to represent the day’s 
output, which practice has never been considered satis- 
factory by many users, because, in the event of the 
failure of the test pieces, this could not be identified 
with any particular pipes, and, consequently, the 
“unit of rejection” was virtually the day’s output. 
The number of pipes and the range of the fittings have 
been kept to a minimum. The number of standard 
sizes of pipes is 18, compared with 35 in B.S. No. 78. 
The number of fittings is also lower. [Price 6s., 
postage included. ] 

Aluminium-Bronze Rods and Forgings.—Two new 
specifications, B.S. Nos. 2032 and 2033, have been 
issued, dealing respectively with aluminium-bronze 
rods, sections and forgings and with aluminium-nickel- 
iron bronze rods and forgings. The specifications have 
been prepared to reduce the number of alloys in this 
field, the two compositions chosen being those which 
have characteristics and mechanical properties covering, 
as far as possible, all known applications. In 
No. 2032 the composition is a compromise between 
those of two Ministry of Supply material specifications, 
namely, D.T.D. No. 160 covering aluminium-bronze 
for valve seats, and D.T.D. No. 174 relating to alu- 
minium-bronze sand or die castings. In B.S. No. 2033, 
the composition approximates to that of D.T.D. No. 197, 
which is concerned with aluminium-nickel-iron bronze 
bars, forgings and stampings. The compilers express 
the hope that these two new British Standard speci- 
fications will be used wherever aluminium-bronze is 
required for general engineering purposes. [Price 
2s. 6d. each, postage included.] 





TRADE PUBLICATIONS. 


Electric Furnaces.—Details of the electric melting and 
heat-treatment plant manufactured by them are given 
in a new series of catalogues which we have received 
from Birlec, Ltd., Tyburn-road, Erdington, Birmingham. 
These include a pamphlet descriptive of their Lectromelt 
arc furnaces, and under the heading ‘‘ Machine Tool 
Approach to Production Heating ’’ an account is given 
of the induction-heating equipment they manufacture. 
Other brochures deal with shaker-hearth conveyor fur- 
naces, gas carburising and electric brazing furnaces. 

Closed-Feed System for Boilers.—Full particulars of the 
closed-feed system designed by them for use on ships 
of all sizes are given in a well-illustrated booklet issued 
by Messrs. G. & J. Weir, Ltd., Cathcart, Glasgow, 4. 

Dust Collection and Fume Removal.—The Visco Engi- 
neering Co., Ltd., Stafford-road, Croydon, have pub- 
lished a new edition of their illustrated descriptive 
booklet, ‘‘ Modern Dust Collection and Fume Removal,”’ 
which gives particulars of the types of plant developed 
by the company for dust collection and the extraction of 
noxious fumes, with examples of some of their applica- 
tions. 

Marine Radar and Instruments.—Kelvin and Hughes 
(Marine) Limited, 99, Fenchurch-street, London, E.C.3, 
have issued a catalogue giving particulars of their marine 
radar, echo sounders, logs, stress finders, stability and 
time indicators, compasses, electrical clocks and chrono- 
meters, charts, drawing instruments, etc. 


Research Apparatus. — Service Commercial de 
VO.N.E.R.A., 55, Boulevard Malesherbes, Paris (8¢e), 
have issued an illustrated booklet giving technical par- 
ticulars of commercially-available instruments and 
accessories developed by the Office National d’Etudes 
et de Recherches Aéronautiques including a gas analyser, 
hardness meter, magnetic field meter, thickness gauge, 
crack detector, etc. 

Compressors.—We have received a series of leafiets 
from H.E.C. Compressors and Engines, Ltd., Levis 
Works, Stechford, Birmingham, 9, describing their range 
of electrically-driven and petrol-driven air compressors, 
including four new mobile compressor plants—the 
Mark 1, with a capacity of 26 cub. ft. per minute and a 
maximum pressure of 150 lb. per square inch, driven by 
@ }-h.p. electric motor; the Mark 14, similar to the 
Mark 1, but driven by an 80-c.c. Levis petrol engine ; 
the Mark 2 single-cylinder petrol-driven compressor, 
with a displacement of 2} cub. ft. per minute and a 
maximum pressure of 100 Ib. per square inch, driven by 
a 50-c.c. Levis engine; and the Mark 2a unit, largely 
similar to the Mark 2 but with a twin-cylinder com- 
pressor having a displacement of 5 cub. ft. per minute. 


Machine-Operation Recorder.—An instrument known 
as the Peiseler-Diagnostiker, for workshop time studies, 
which provides a chart record of the time spent on each 
operation of a machining process obtained by means of 
cords linking the machine elements with a registering 
mechanism, is described in a leaflet issued by the dis- 
tributing agents, George H. Alexander Machinery, Ltd., 
82-84, Coleshill-street, Birmingham, 4. 





PROTECTIVE AND 
AUXILIARY RELAYS. 


A NEw range of protective and auxiliary relays, 
the construction of which has been highly stan- 
dardised, has been introduced by the English 
Electric Company, Limited, Kingsway, London, 
W.C.2. Only two basic movements have been used 
in their design: an induction disc for employment 
when adjustable time characteristics are required, 
and an induction cup, which is recommended when 
“instantaneous ” operation is necessary with times 
of approximately 0-01 sec. and an accuracy to 
within about 2 per cent., including the effect 
of transients. These two components can be 
utilised to produce differential, distance, directional 
and other relays simply by varying the windings 
and making minor adjustments in the basic design. 
This simplification will, it is hoped, be of assistance 
to maintenance staffs, besides facilitating the 
stocking of spare parts. The induction principle is 
used owing to its accuracy, high re-set value, steady 
vibrationless torque and insensitivity to transients. 
The circuitry is simple and no rectifiers are required, 
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The relays are available in fixed projecting cases 
or in draw-out cases of the type illustrated above. 
The illustration shows a protective relay withdrawn 
from its case at the bottom of which the contact 
fingers can be seen. The use of the draw-out 
cases enables the relays to be quickly withdrawn 
for inspection and maintenance even during service, 
since removal automatically opens the trip circuit 
and short circuits the current transformers. The 
time necessary for routine tests on both types is 
shortened by the provision of a test plug which can 
be inserted from the front of the relay and, by 
standardising the wiring, it is possible to move 
this plug from relay to relay without altering the 
connections. 

In addition to these basic units, mention may 
be made of a new hinged-armature relay, which 
has been designed for use in various auxiliary 
devices such as check alarms, semaphores and 
flag indicators. It can also be adapted to over- 
current, over-voltage, under-voltage and earth- 
fault protective schemes, where instantaneous 
operation is required without great accuracy. 
Finally, the company are now making a Buchholz 
relay of improved design and a precision timing 
relay which can be used on either alternating or 
direct-current circuits and has time ranges from 
0-01 to 1 second up to 10 to 120 seconds. 





Civit Enatnerrs’ Diary.—We have received a copy 
of a diary for 1954 published for civil engineers by 
William Collins, Sons & Co., Ltd., 144, Cathedral-street, 
Glasgow. The diary contains monographs on structural 
engineering, soil mechanics, hydraulics, water supply, 
drainage, sewerage, road and railway engineering. It 
is sold by booksellers and stationers, price 5s. 3d. 
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